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Following is a correct statement 
showing the exact circulation of each edition 





of The Practical Engineer during the past twenty-two months. 


We publish this statement because we believe that the engineer readers fk 
and friends of The Practical Engineer, many of whom have helped us a 
in building its circulation, will be interested to know of its progress. 
& We stand ready to prove these figures by our books, by affidavits and by Post 
Office receipts, or by any other practical method that may be suggested. 


Fi 1903 1904 5 
ACTUAL ACTUAL ACTUAL ACTUAL \ 
NUMBER OF COPIES NUMBER OF COPIES NUMBER OF COPIES NUMBER OF COPIES ‘ 
January 3750 July 7000 January 9000 July 11000 
February 4000 August 7000 February 9000 August 10500 
March 5000 September 7500 March 10000 September 12000 
April 6000 October 8000 April 10000 October 13000 
May 6000 November 8500 May 10500 
June 6000 December 8500 June 11000 


The above statement is in itself a story well worth printing. It tells of a steady 
growth in clean paid circulation, seldom, if every equalled in a similar period 
by any mechanical journal, and in the total only a little less than that of 

our oldest contemporaries who have spent half a lifetime in the field. 
The principal reason for its rapid growth appears to be that The Practical 
Engineer is a popular engineers’ paper at a popular price. Whether 
this is the reason or not, we intend to constantly improve and 
enlarge The Practical Engineer just as we have done in the past 
and we trust that our readers will help us to still further 
increase its circulation. 

























It will be devoted‘always to the 
best interests of operating stationary engineers. 











Published Monthly at 46 N. 12th St., Philadelphia For Engineers and Engineers only 
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And also 500 other things including every article, tool or device an engineer may want. 
These are give free for coupons which come with every pound of our soft,.and sheet, and every inch of our 


metallic packing. 


Packings For Every Purpose 


and which are guaranteed superior to 
any other made. Engineer’s 


Catalogue is sent to those who 
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FRANCE PACKING CO., Inc. 


6514 State Street, Tacony, Philadelphia, Pa. 


“Steam Stopper,” Brands of Metallic, 
Fibrous and Sheet Packing. 











This Coupon represents a 


ONE POUND PURCHASE France Packings have been on the market for years and are used on some of the 
i oO largest engines and in the largest plants in the world. 
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The Watchful etenes Saved Their tees 


The signals:showed “‘all°clear,’’ but the ever watchful engineer, with hundreds 
of lives depending upon him, saw the danger ahead and brought his train to a 
standstill on the brink. ‘The grateful passengers as well as the public generally 
have good reasons for remembering The Watchful Engineer. 


The Watchful Engineer insists on the 


Genuine Eureka Packing 


for his engine and pump rods, because he knows it can 
be depended on for long life, least possible friction and 
one-half the trouble and expense in the long run. 


The Watchful Engineer doesn’t guess whether his ‘valves 
are properly set and engine doing its full duty. It is so 
easy to apply his 
Robertson-Thompson Ind cator, 
and as he can take a dozen readings while fussing and 
adjusting the other kinds and there’s no complicated parts to 
get out of order. 
After indicating the engine, The Watchful Engineer 


doesn’t waste a lot of time figuring out the area of 
the diagram, he just runs it over with 


The Willis Planimeter 


and so gets the M. E. P. direct, with no chance of 
error and in a fraction of the time taken the other way. 


OUR CATALOG IS FOR ENGINEERS. HAVE YOU GOT YOURS ? 


James L. Robertson G Sons, 


205 FULTON STREET | NEW YORK, U. S. A. 
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RAINBOW PACKING s¢ deceives 


‘Just as Good” Packings 
Are Good for Nothing 


RAINBOW PACKING™:HAS _NO (RIVAL 


Can’t blow Rainbow 
out. 


Ask for RAINBOW 
and be sure 

you get it. Will hold the highest 
pressure. 


Look for the 


Durable 
Diamonds 
with the word Effective 
RAINBOW Economical 
within. Reliable 





THE ENGINEER'S FRIEND 


You Are Sure of TIGHT JOINTS, if You Use RAINBOW PACKING. 


Don’t be Bamboozled into Using Cheap Imitations _ 





MANUFACTURED, PATENTED AND COPYRIGHTED EXCLUSIVELY BY 


The Peerless Rubber Manufacturing™ Company 


16 WARREN STREET, NEW YORK 


16-24 Woodward Ave., Detroit, Mich. 220 South Fifth St., Philadelphia, Pa. 
17-23 Beale, St. and 18-24 Main St., 
San Francisco, Cal. 
1221-1223 Union Avenue, Kansas City, Mo. 


Cor. Common and Tchoupitoulas Streets, 
New Orleans, La. 


210-214 N. Third St., St. Louis,Mo. 
709-71 i 9 . e 
ne oe oe ; be 09-711 Austin Ave., Waco, Texas. 
51-55 N. College St., Charlotte, N. C. 
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634 Smithfield St., Pittsburg, Pa. 20th St. and Railroad Ave. 
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A monthly journal, devoted to the economical generation and utilization of power 
and to the interests of stationary engineers 














Voi. VIII PHILADELPHIA, OCTOBER, 1904. No. 9. 
The Electrical Production of Peat Coal in Norway. 
By FRANK C. PERKINS. 
It is 


The accompanying illustration, Fig. 1, shows the water 
power conduit, as well as the factory for manufacturing peat 
coal at Stangfjorden, Norway, by electricity. The illustration, 
Fig. 2, shows the turbines and generators at the power house 
at Stangfjorden, while the illustration, Fig. 3, and diagrams, 
Figs. 4 and 5, indicate the retorts and apparatus for the elec- 
trical manufacture of peat coal by the Jebsen system. 

The electrical equipment of the generator room of the power 
house at this factory includes five dynamos having a total 











Fig. 1.—Water Power Conduit! for Peat Coal Plant, Norway. 


capacity of 400 kilowatts. Five turbines are utilized, each 
directly connected to a six pole direct current machine, built 
by the Electrical Bureau of Christiania. These turbines have 
each an output of 128 horse power and operate under a head 
of 145 feet. The factory is 160 feet in length, 32 feet wide, 
and 25 feet high, and is constructed of iron, stone, and wood. 
By means of the Jebsen process of producing peat coal by 
electricity, much of the waste of valuable by-products is 
avoided, and there is a great saving of creosote, paraffine and 
other valuable material usually wasted by other processes. In 
the Jebsen system, the peat is carbonized in air-tight retorts 


electrically, after it has been dried to a certain extent. 
claimed that this peat coal burns with very little ash, and with 
an intense heat, the peat produced by electrical means having 
a heating value of nearly 8000 calories. The analysis of this 
peat coal of Jebsen is said to contain more than 75 per cent. 
of carbon, the remaining 25 per cent. being nitrogen, hydrogen, 
oxygen and sulphur, together with a small proportion of ash 
and moisture. The peat coal produces very little soot, and it 1s 
claimed will largely take the place of coke, coal and charcoal, 
particularly where cleanliness is desired, and when it is wished 
to avoid evils produced by the presence of larger quantities 
of sulphur. The accompanying diagrams show the arrange- 
ments of the various buildings into which the peat passes dur- 
ing its manufacture into coal. In the storeroom it is kneaded 
and pressed into “strings” or “briquettes” which are 30 inches 
long, with a section 3x3 inches and weighing about five 
pounds. These briquettes then pass into a drying tunnel which 
is supplied with a hot blast from a blower in an adjoining room, 
the temperature ranging from 96 degrees F. to 212 degrees F. 
from one end of the drying room to the other. The briquettes 
then pass into an adjoining building by means of elevators 
and cars, and are charged into the retorts, which are about 3 
feet in diameter and 6 feet high. The retorts are constructed of 
iron, and lined with an incombustible material, which is also 
a good insulator, and in which is embedded the resistance wire 
which produces the necessary heat for treating the peat, rheo- 
stats being provided for regulating the amount of current util- 
ized. The retorts having their lids closed, are supplied with 
the necessary amount of current to carbonize the mass, and 
after a proper length of time has elapsed, the current is switched 
off, and the contents of the retorts falls into cars placed below, 
after it has cooled to a certain degree. 

The peat is carbonized at a temperature of about 800 degrees 
F., and a special design of retorts has been worked out which 
will allow the process to be carried on continuously, the car- 
bonized peat issuing at one end, while the mass to be treated is 
charged into the other end, the retorts in this case being con- 
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siderably longer. The gases given off by the peat while in the 
retorts are utilized for drying the raw peat. These gases are 
first mixed with a proper amount of cool air to produce a tem- 
perature of about 230 degrees F., and as large quantities of gas 
are obtained at high temperature from the retorts, there is an 
abundance of waste heat for drying the raw product. From 
the process of peat coal production by electricity as worked 
out by Jebsen, there is produced among the by-products 55 
per cent. of paraffine, gas and coke each 4 per cent., and peat 
oil 35 per cent. After the paraffine “mass” has been crystallized 














Fig. 2.—Turbines and Generators in Peat Coal Plant. 


and has stood for a number of days, it is re-worked, giving 75 
per cent. of filter oil, and about 25 per cent. of pure paraffine. 
The filter oil, with the peat oil, is disposed of as gas oil after 
extracting all of the creosote which is possible. From every 
100 parts of air dried peat, there is about 4 per cent. of tar, 
from each 100 pounds of which there is produced about 10 
pounds of paraffine. The peat coal is a very valuable product 
and sells at about $5.00 a ton, while the by-products are also a 
great source of income. 
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Commutator Troubles and their Remedy. 


Sparking of the commutator at the brushes is the most gen- 
eral trouble experienced with a dynamo and motor and it has 
more causes than any other. In order to avoid it, the brushes 
must make good contact with the commutator, they must be 
true and have good contact surface and the commutator must 
be kept clean. Any collection of carbonized oil is sure to cause 
sparking. Lubricating the commutator with vaseline on a piece 
of canvas is advantageous. 

On a bipolar machine, the brushes must be set diametrically 
opposite, on a four pole machine go degrees apart, etc. This 
condition must be attained while the machine is at rest, either 
by actual measurement or by counting the commutator bars 
between each brush. If the brushes of one set are not set 
properly, they may cover too much armature circumference 
and cause sparking. 

The brushes must be set at the proper point. This is ac- 
complished while the machine is in operation under its required 
load. The rocker arm, which carries all the brush holders, 


should be moved carefully back and forth until the point of 
minimum sparking is found. Sometimes there is quite an arc 
of movement in which sparking is not observed. The brushes 
should then be set at the centre of this arc, since heating occurs 
when the brushes are off the proper commutating point, even 
if sparks be not seen. 

Sparking may also be due to fault in the commutator. A 
high commutator bar, a low bar, a flat, projecting mica, rough 
or grooved surface, eccentricity, or any condition of surface 
which causes the brushes to vibrate and lose contact with the 
commutator will surely cause sparking. If sparking be al- 
lowed to go on without correction, it will pit the commutator 
and make things worse. If the irregularity of the surface be 
slight, it may be cut down with sand paper held in a block 
which should be cut to fit the commutator. Emery paper should 
never be used. If the surface be very bad, it must be cut down 
with a machine. A small armature may be swung in a lathe; 
but a large one must be left in its own bearings and a tool held 
against the commutator by some special device. A perfectly 
true commutator may sometimes act eccentrically, because of 
the wear in the shaft bearings. New bearings will remedy this 
fault. If a coil in armature is short circuited, periodic sparking 
may result. The coil is likely to burn out if the machine is not 
stopped. The short circuit may occur from breakdown of the 
insulation within the armature, in which case rewinding is 
necessary; or it may be caused by metal chips or the like at or 
near the commutator, in which case the cause can be easily 
removed. 

When a coil is broken, very violent sparking occurs, since 
half the armature current is broken every time the commutator 
bar connected to the broken coil passes from under the brush. 








Fig. 3.—Group of Retorts for Carbonizing the Peat. 


Such a break may occur within the armature, requiring re- 
winding, but it is more likely to occur where the coil end is 
attached to the commutator bar lug. If the break be at this 
place, the wire needs but to be secured or soldered to the lug 
and the machine is repaired. 

In the above reasons, it is assumed that the machine is prop- 
erly designed and of sufficient capacity to do the work it is 
called upon to perform, if not, sparking may be caused from 
other troubles, such as when the field of a motor is too weak, 
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excessive current flows and causes sparking, and, in this case, 
unless the defect is due to some mechanical defect of the field 
coils, rewinding of the fields is necessary. 


Ll) 
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The Most Powerful Locomotive in the World. 

An engine which is unique both in design and size is ex- 
hibited at the St. Louis Exposition. It belongs to the Balti- 
more and Ohio Railroad and was built for them by the Ameri- 
can Locomotive Works for pushing heavy trains on steep 
grades. 

This engine, known as No. 2400, is by far the largest and 
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Fig. 4.—Ground Plan of the Peat Coal Power Plant. 


most powerful ever built. According to American locomotive 
practice, it is somewhat unique, as nothing like it has ever been 
built in this country, although in Europe this type of engine 
is very prevalent. 

The engine has twelve driving wheels arranged in two 
pairs of six, two high-pressure cylinders driving the forward 
set of wheels and two low-pressure cylinders driving the rear 
set of wheels. The cylinders of this engine are 20 and 32 
inches in diameter with a 32-inch stroke. The driving wheels 
are 56 feet in diameter. The wheel base of the coupled wheels 
is 10 feet for each set, but the total wheel base of the engine 
is 30 feet, 8 inches. The high-pressure valves are of the piston 
type and the low-pressure cylinder valves are of the Allen- 
Richardson type. The boiler pressure is 235 pounds per square 
inch. 

The valve gear on the engine is entirely on the outside of 
the drivers, a gear which is used extensively in Europe. It is 
so arranged that the engine can run with the cylinders com- 
pounded or high-pressure steam can be turned into the low 
cylinder in cases where great power is required. The valves 
are so arranged that either set of drivers can be run inde- 
pendently in case of an accident to one of them. The revers- 
ing gear and cut-off are regulated by compressed air apparatus. 

The boiler has an internal diameter at the first ring of 6 
feet, 10 inches. It contains 236 214-inch tubes, 21 feet long. 
The estimated heating surface of the tubes is 5366 square feet, 
and the firebox furnishes 220 square feet of heating surface, 
giving a total of 5586 square feet. The grate area is 72 square 
feet. The firebox, which is necessarily very large, is 108 
inches long and 96 inches wide. 

The total weight of this locomotive giant, in working order, 
is 150 tons, the weight of the tender being 64 tons. The coal 
capacity of the tender is 13 tons and the water capacity is 7000 
gallons. All of the above weight of the engine is available for 
adhesion, as the engine does not have any leading, trailing or 


pony trucks. 


Wireless Telegraphy in the War. 

During the first few months of the war in the East between 
Russia and Japan, the readers of the London “Times” were 
treated to a comprehensive “wireless” report day by day of the 
naval operations carried on between the Japanese fleet and the 
ships defending Port Arthur. As the campaign became more 
involved, the “wireless” ship unfortunately received orders 
from the Japanese which virtually ended her usefulness. 

The correspondent in charge of the boat has written a history 
of his three months of miracle work, which reveals the scope 
of Marconi’s astounding discovery. After many difficulties, 
a pole 180 feet high was erected on shore, in a position where it 
was on neutral ground and in connection with the telegraph 
lines of the Orient. A boat was then secured and fitted out with 
the proper apparatus and the correspondent began cruising 
around about the various points of Japanese activity. From 
the moment the apparatus was completed, this boat, sailing in 
Chinese seas, was in constant touch with London; in fact, 
the talk between the correspondent and his London newspaper 
went on all the time. 

The first bit of news picked up was considered so important 
that after it was sent across the waves, the correspondent 
hastened to the receiving station to see if it had been received. 
Another important message sent was a combat between torpedo 
boat destroyers off Port Arthur. This message, sent over one 
hundred miles, was scrutinized by the sender when his paper 
reached him one month later and it was found that it had 
reached the paper word for word just as he had dispatched it 
within sight of the combat. 

desides the sending and receiving of messages belonging to 
him, the corresponding would receive the messages constantly 
flying from Japanese and Russian posts and while these mes- 
sages were in cipher, they gave information which was just 
as valuable. By the different sounds on the receiving key, he 
could tell the notes of the various ships; that is to say, he 
could tell if a Russian ship was at sea by listening for the an- 
swering communication from the shore. He could also detect 
whether the Japanese messages were being transmitted by relay 
to the naval base or whether the fleet itself was at sea. This 
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Fig. 5.—Elevation of Power Plant for Peat Coal Manufacture. 





was of as much importance as if the messages themselves were 
understood, and during the time this “wireless” boat was in 
operation, their most successful news was obtained by listening 
for the wireless telegraphy of the opposing fleets. 

It was unfortunate that the boat was suppressed, so that its 
enterprise had to be abandoned, for what was more thrilling 
than a ship, rolling and tossing in the trough of the sea, taking 
and sending from the winds as they pass, speech that a whole 
world was breathlessly waitiig to hear. 
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THE ELECTRO-MAGNET. 


Some Rules and Principles of this Ever-present and 
Important Device. 

While the scientific world in general is acquainted with all 
the laws of the magnet and electro-magnet and its apparent 
peculiarities, the average person, however much he might be 
familiar with machinery and devices which contain this inter- 
esting piece of mechanism, has usually not given much thought 
to its fundamental laws of action. That it is an important 
device in the generation and utilization of the electric current 
need scarcely be mentioned. All one has to do is to look around 
and see what an important part it plays in the life of the world. 
It is the so-called “lines of induction,” generated by the electro- 
magnets of a dynamo that make the electric current possible 
and it is this same principle which causes the motor to revolve 
with such power, the telephone to reproduce the voice, the tele- 
graph to respond to the touch, the arc lamp to burn all night, 
the transformer to become almost a magician by changing 
volts and amperes into each other and a thousand and one other 
applications which can be thought of. 

What is this device which plays such an important role in 
all electrical apparatus? It is a very simple arrangement of 
three things: an iron core, a coil of copper wire and an electric 


magnetic poles repel one another; unlike poles attract one 
another.” 

Among the other peculiarities of magnetism is that a magnet 
must have two poles; it cannot have one. If a magnetic bar 
be broken into two pieces, each piece will have two poles and 
possess the same properties as the larger piece and if the pieces 
are broken again and again, each piece must have a north and 
south pole. 

It is found that by placing two magnets near each other, 
some will attract or repel each other with greater force than 
others. This is called magnetic force, and it gives the second 
law of magnetism: “The force exerted between two magnetic 
poles is proportional to the product of their strength, and is 
inversely proportional to the square of the distance between 
them.” In other words, the stronger two magnets are, the 
greater is the magnetic force exerted and this force diminishes 
very rapidly as the distance between them is lengthened and 
increases very fast as the magnets approach each other. This 
can easily be illustrated by taking a magnet and placing it 
near a nail. At a certain distance the nail will not be in the 
least attracted by the magnet, but as the magnet is moved closer, 
the force becomes so great that the nail will suddenly move 
to the magnet and cling to it like an old friend. 

In speaking of magnets in general, it is assumed that they 
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Horseshoe Magnet. 


When the current is turned on, it flows around the 
iron core and magnetizes it and it is usually a magnet only so 
long as the current is turned on. 


current. 


Magnets in general are known as permanent magnets and 
electro-magnets. The use of the former is practically limited, 
but there are many important features of the electro-magnet 
that can be best explained by the permanent magnet, as they 
both come under the same laws of magnetism. 


Every magnet has two poles or ends, called the north pole 
and the south pole, named after the poles of the earth, because 
from the earliest days it has been known that the earth is a 
magnet and that a magnet needle, if mounted on a pivot so 
that it can swing at will, will point north and south. The north 
seeking point has therefore been called the north pole of the 
magnet and the other end, the south pole. By means of the 
magnetic needle, many laws of the magnet have been found. 
If a bar of iron that contains magnetism, and all iron does con- 
tain some magnetism to a greater or less extent, is held near 
the magnet needle, it is observed that one end is attracted by 
one end of the bar while the other end is repelled. If two 
magnetic needles are used, it is found that two of the ends will 
attract each other while the other ends will repel each other. 
From this is derived the first law of magnetism that “Like 





Iron-Clad Magnet. 








Coil and Plunger 


are made out of iron or steeel. The only other metals of im- 
portance that possess the power of magnetism are nickel and 
cobalt, but they are rarely if ever used. 

Magnetism may be communicated from one piece of iron to 
another in two ways: by actual contact or by induction. It is 
this latter method of inducing magnetism that is the most im- 
portant. A magnet is supposed to throw out around it a num- 
ber of magnetic lines, and when a piece of iron comes within — 
the range of those lines, it becomes a magnet by induction. 
The lines are called lines of induction and the stronger the 
magnet, the more lines of force per square inch it throws out. 
The strength of a magnet depends upon the kind of iron from 
which it is made. When a body possesses a high degree of 
magnetism, it is said to possess a high degree of permeability ; 
that is, some irons are better conductors of lines of induction 
than others and the more permeable the iron, the higher it can 
be magnetized, and hence the greater magnetic force it is 
capable of exerting. 

Not all magnetic substances retain their magnetism perma- 
nently. Hard steel retains the magnetism imparted to it, but 
cast iron and many impure qualities of wrought iron retain 
their magnetism imperfectly. This property of retaining its 
magnetism is called residual magnetism, so that steel would 
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be said to contain considerable residual magnetism, while very 
soft iron possesses very little residual magnetism. 

Another method, and by far the one most widely used to pro- 
duce magnetism, is the electric current and magnets produced 
by the electric current are therefore called electro-magnets. 
They are made in numerous forms, depending on the purpose 
to which they are to be put, the bar electro-magnet, the horse- 
shoe electro-magnet, the ironclad electro-magnet and the 
solenoid and plunger being familiar types. The polarity of 
an electro-magnet depends upon the direction in which the 
current is flowing around it. Various rules for remembering 
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Relation of Electric Current and Polarity. 


the relation of the electric current and the magnetic force have 
been given. One of the best rules is that the direction of the 
current and the flow of the magnetic flux are related in the 
same way as the rotation and travel of a right-handed screw ; 
that is, when the current travels around a bar in the direction 
a right-handed thread turns, the north pole would be repre- 
sented by the point of the screw and the south pole by the head. 

In any electro-magnet, the degree of magnetism depends 
upon the number of turns of wire, the strength of the current 
and the permeability of the iron. As the product of the num- 
ber of turns and the amount of current is called ampere-turns, 
this can be simplified by saying that the magnetization depends 
upon the number of ampere-turns and the reluctance of the 
circuit, the term reluctance being used the same in a magnetic 
circuit as the term resistance is used in an electric circuit and 
the term permeability being very similar to conductivity. Cer- 
tain kinds of iron have a certain permeability, so that if the 
number of ampere-turns on a magnet are known, the degree 
of magnetization is known. These are not proportional in the 
least but vary as follows: When there is no current passing 
around the core of an electro-magnet, it has very little mag- 
netism and what it has is called residual magnetism. When the 
current is turned on, the degree of magnetization jumps very 
rapidly and as the current is increased, the magnetic field be- 
comes stronger but nowhere in proportion to the first amount. 
As the current continues to be increased, this proportion grows 
less and less, until the amount of magnetism gained by in- 
creasing the current is very small. The iron is then said to be 
saturated; that is, no more lines of force can be crowded into 
a square inch economically. When the magnetizing current 
is removed, the iron loses its magnetism and becomes as before. 

As the amount of magnetizing force depends upon the num- 
ber of ampere-turns, it does not make any difference whether a 
small current with a large number of turns or a large current 
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with a small number of turns be used; that is, 2000 turns of 
wire with 10 amperes passing through it will give the same 
degree of saturation to an iron core as 200 turns with 100 
amperes, the product in each case being 20,000 ampere-turns. 

In general, it can be stated that the laws of the magnetic 
circuit follow very closely the laws of the electric circuit and 
while Ohm’s law is given as 


electromotive force 
current = 





resistance 
for the electric circuit the law of the magnet circuit is 
magneto-motive force 





magnetic flux = 
reluctance 


magnetic flux being the amount of magnetization or magnetic 
current, the magneto-motive force being the number of am- 
pere-turns creating the magnetic field and the reluctance de- 
pending upon the size, section, length and material of the iron 
cores and the magnetic circuit. 

When an electric-magnet is used for lifting and pulling, 
such kinds as are used on cranes for lifting iron plates, the 
number of pounds that it can lift depends upon the square 
of the magnetic induction and the area of poles. It is there- 
fore of necessity to have the iron highly magnetized and a large 
contact surface available in order to have the greatest lifting 
power. The strength of the magnet depends upon the kind 
of plate lifted-and the kind of contact between the pole face 
and the plate. The plate in this case acts as an armature and 
except in a closed magnetic circuit, as a ring, the armature 
and its distance from the pole faces plays an important part in 
the reluctance of the magnetic circuit. 

In a dynamo, the armature or field must revolve, so that 
there must necessarily be some air space between the poles and 
the armature. This air space adds materially to the size that 
the electro-magnets must be in order to drive the required 
magnetic flux through it. In the case of a dynamo, the lines 
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Relation of Magnetizing Force and Magnetizing Effect. 


of magnetic force are not used for attracting the armature, the 
function of the poles being merely to provide a great number 
of these magnetic lines, the electromotive force of a dynamo 
being proportional to strength of the field, the number of con- 
ductors on the armature, and the speed of rotation. In a shunt 
dynamo, the voltage drops as the load goes on unless the cur- 
rent is increased to make the field stronger. In a series ma- 
chine, the voltage increases as the load increases, so this prin- 
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ciple is taken advantage of in a compound machine for strength- 
ening the electro-magnets, and hence the fields. 

In the motor, the electro-magnets are used for creating a 
magnetic field which acts upon the currents flowing through the 
armature conductor so as to drag the armature around. There- 
fore, very powerful electro-magnets are used, so that a great 
torque can be produced without requiring much current in the 
armature. 

When used with the electric telegraph, the electro-magnets 
attract an armature which emits audible sounds. When first 
used with the telephone, the speaker talked to an elastic plate 
of thin sheet iron, which vibrated and transmitted its every 
move to a similar plate in a similar telephone by electro-mag- 
netic induction. As now used in the carbon transmitters, the 
vibrations of the voice change the resistance of the granulated 
coke placed behind the metal disc so that currents are set up 
in the circuit of the receiver, which is composed of a magnet 
and magnet coil. When the current is strong, due to the voice, 
it increases the magnetic field and draws the elastic plate toward 
it and when it is weak it causes it to recede, the electric coil 
on the permanent magnet tending to increase or decrease the 
magnetism. This sets in vibration the disc which throws the 
air into similar vibrations as the transmitting end, thus repro- 
ducing the sound. The mechanism of a arc lamp is adjusted 
by electro-magnets so that the carbons are kept always a cer- 
tain distance apart as the carbon is consumed. In a trans- 
former, the alternations of the current in the primary coil 
magnetize and demagnetize the iron core, which in turn sets 
up currents in the secondary coil in whatever ratio in respect 
to the voltage and current that is desired. A transformer is 
a closed electro-magnet, with two coils upon it. Usually the 
primary coil consists of many turns of fine wire to receive 
small currents at high pressure and the secondary, of a few 
turns of large wire to give out a large current at a low pres- 
sure. This combination can be reversed, in which case it is 
called a step-up transformet. 

These are only a few of the many applications of the electro- 
magnet. Their design in each case depends upon the particular 
purpose for which it is to be used. In general, it may be said 
that when a very powerful attraction at very short distances is 
required, a short cylindrical magnet of the ironclad type is 
found to be best. To attract iron across a wide air gap which 
offers much reluctance, a horseshoe shape with long cores is 
used, as it requires a great number of ampere-turns to generate 
the necessary force to drive the magnetic flux across the gap. 
To give a gentle pull over a long range, a solenoid, or coil and 
plunger device is used. For giving a very quick-acting mag- 
net, the coils are not wound all along the iron but only at the 
poles. As the tendency of a magnetic circuit is always to 
make itself shorter, the yoke and armature should form as 
nearly as possible a closed magnetic circuit. 

The kind of pole tips, or pole shoe, used on an electro-mag- 
net also depends on the purpose for which the magnet is to be 
used. Ona dynamo, the pole shoes are put on the ends of the 
pole pieces to distribute the magnetic flux over a larger area 
in order that the lines of force between the poles and the arma- 
ture will not be so concentrated, thus reducing the resistance 
of the magnetic circuit. 

When used with alternating currents, the cores of the 
electro-magnets should be made of very thin plates or very 


small iron wires. The alternate rapid reversals of the mag- 


netism in the magnetic field of an electro-magnet, when excited 
by alternating currents, set up so-called ‘teddy currents” in 
every piece of metal. The effect of these eddy currents in the 
iron is to heat it, which means loss of power. By subdividing 
the core into layers or laminations, the effect of the eddy cur- 
rents is minimized, as the strength of this lost and useless 
current depends upon the thickness of the plates. 
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STEAM TURBINES. 
Comparison of the De Laval, Parsons and Curtis Types. 
By R. T. Srroum. 
PART II. 

The steam is admitted to the Parsons turbine in the form of 
distinct and successive puffs. The duration of each puff is de- 
pendent upon the load under which the turbine is working. 
For a light load, the puffs are very short, thus admitting little 
steam, while for a heavy load, the puffs are longer, and con- 
sequently a greater steam volume is admitted. This peculiar 
form of admission is due to the governor arrangement, shown 
in Fig. 6. A is an eccentric rod, connected to an eccentric 
which derives its motion from the main shaft of the turbine. 
It is attached by a ball joint to the lever B, fulcrumed at C, 
The link D connects B with another lever E, whose fulcrum F, 
may be shifted up or down by the governor G; and the lever E, 
by means of other links and the fixed fulcrum H, is connected 
with the small relay valve M, whose motion from the mid- 
position shown will admit steam under the piston N, which is 
directly attached to the stem of the admission valve. It is 
evident that the reciprocating motion of the rod A, due to the 
eccentric, will be transmitted to the valve 1/, causing the port 
P to be opened in rapid succession. The result is that the 
piston N is alternately raised and lowered, thereby opening and 
closing the admission valve. As the governor increases or 
decreases its speed, the movable fulcrum F rises or falls, and 
thus the relay valve M is given a movement sufficient to raise 
the admission valve and hold it open just the proper length 








Fig. 6. 


of time. Since the valve M is in mid-position when full steam 
volume is being admitted, any increase of speed or breaking 
of the governor parts would at once shut off the steam and 
prevent accidents. Another advantage claimed is that since 
the admission valve is always in motion, there is no chance for 
it to become inoperative through sticking. 

The Parsons turbine has been largely used for driving elec- 
trical machinery by direct connection. This may be easily 
accomplished, since the rotative speed is not prohibitive. Single 
units of 5000 horse power have been successfully installed and 
operated. As originally built, the Parsons turbine was a hori- 
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zontal turbine, but recently a patent for a vertical Westing- 
house-Parsons turbine was allowed. In principle, it does not 
differ from the horizontal turbine, but naturally the con- 
structive details are far different. For example, the vertical 
shaft carrying the turbine wheels and the revolving genera- 
tor field is sustained by a step bearing at its lower end, while, 
to relieve the bearing of some of the pressure which must 
naturally come upon it, the atmospheric pressure is employed to 
take up the weight of the rotating parts. This is effected by 
having the condenser chamber above the rotating drum carry- 
ing the vanes, and allowing the atmosphere to act under the 
drum. 

The Curtis steam turbine is different from either of the fore- 
going types and yet resembles both. It is simply a combina- 
tion of the principles of action of the De Laval and the Par- 
sons. The steam is admitted into a series of nozzles in which 
a partial expansion takes place and from which the steam 
escapes into the first stage of the turbine. This first stage 
consists of three or four rows of moving buckets alternating 
with stationary vanes. After passing the first stage or group 
of wheels, the steam expands in a second series of nozzles 
which direct the flow into the second stage or group of tur- 
bine wheels. The same process is repeated, according to the 
number of stages through which the expansion is to be car- 
ried, which may vary from two to four. A sectional view of 
the valves, nozzles and blades in a two-stage turbine is shown 
in Fig. 7. It will be observed that as the expansion progresses 


and the volume increases, allowance is made by increasing the 


distance between the back of the blade and the front of the 
next blade, in succeeding rows. This is accomplished by re- 
ducing the thickness of the blades at the middle. 

The Curtis turbine is of the vertical type, the turbine wheels 
and the revolving parts of the generator being fastened to a 
single vertical shaft having a step bearing at its lower end and 
a simple guide bearing at its upper end, to preserve the proper 
alignment. The stages of the turbine are separated from one 
another by cast-iron diaphragms, in which are valves which 
may be controlled by hand, but which are soon to be made 
automatic, so as to maintain a definite pressure ratio between 
the stages. For it is desirable to divide the whole load equally 
among the several stages. 

The governing of the earlier types of this machine is accom- 
plished by a centrifugal governor which operates the valves 
a, a, shown in Fig. 7, always keeping open a sufficient number 
to allow ingress of the proper amount of steam to carry the 
load on the turbine. The governing is not done directly by 
the governor, however ; but instead, by means of an intervening 
mechanism. The governor itself is attached to the upper end 
of the main shaft, from whence it operates an electric control- 
ler. This controller governs the action of a number of electro- 
magnets, to each of which is attached a small pilot valve. 
These pilot valves in turn operate the valves a, a, in Fig 7, 
leading to the nozzles. Recent improvements, however, utilize 
direct mechanical movements for the operation of these valves, 
without the intervention of electro-magnets. 

Considerable doubt was at first felt regarding the satis- 
factory running of the step bearing. Consequently all possible 
precautions for proper lubrication were made, using oil under 
pressure. In some cases, this pressure has accidentally been 
stopped, but the machines continued to operate without any 
apparent evil results. As this turbine makes from 500 to 750 


revolutions per minute, it would seem that little trouble is to 
be expected from the step bearing. 

As originally made, the buckets or vanes of the turbine 
wheels were integral with the wheels, being cut on their 
peripheries. More recently, however, the vanes have been 
made separately and afterward securely riveted to the wheels. 
It has even been found practicable to place two rows of blades 
on one turbine wheel, with sufficient space between, of course, 
to permit the insertion of a row of stationary blades. 

To prevent accidents by reason of undue rotative speed, 
should the governor fail, a second centrifugal governor is 
used, which is connected to a butterfly valve in the main steam 
pipe. Upon reaching a speed which approaches the danger 
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limit, the governor releases a weighted lever which closes the 
valve, thus preventing further supply of steam to the turbine. 

A type of turbine which has come very much into evidence 
recently is that invented by Prof. Rateau of Paris, and built by 
a firm of French engineers. It is an action turbine utilizing 
the energy due to the velocity of the steam instead of that due 
to pressure. It is a horizontal turbine, differing from the Par- 
sons in the fact that it is composed of a number of separate 
cells or chambers, each of which contains one turbine wheel. 
Fig. 8 will make the construction clear. In passing through 
the turbine, the steam first encounters the first row of dis- 
tributing vanes a, a, by which the current is directed upon the 
movable vanes b, b. The diaphragms c¢, c, etc., are stationary, 
being held in grooves in the casing of the turbine. Thus each 
turbine wheel d, revolves in its own chamber. The turbine 
wheels are made of thin steel, the blades being riveted to the 
circumference, after which a band is riveted along the cir- 
cumference formed by the outer tips of the blades, so as to 
preserve their correct spacing. These wheels are pressed into 
position on the shaft. Where the shaft passes through the 
stationary diaphragms, collars of anti-friction metal are used, 
shown at e, e. 

The advantages claimed for this multicellular type of tur- 
bine are less waste of steam due to leakage, and a reduction 
of eddy currents with consequent friction loss. Take the Par- 
sons type, as shown in Fig. 5. Note that there is a possibility 
of the leakage of steam past the outer ends of the revolving 
blades, as at a, or past the inner ends of the stationary blades, 
as at b. The steam leaking through in this manner would 
exert no useful effort upon the turbine wheels. In the case of 
the multicellular type, the only leakage which can occur is that 
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between the shaft and the ring of the anti-friction metal in the 
diaphragm. Since the diameter of the shaft is small as com- 
pared with the diameter of the turbine wheel, it may be easily 
seen that less leakage is apt to occur along the small circum- 
ference than along the latter. 

In the first diaphragm of the Rateau turbine, the distributing 
vanes are placed in but a small portion of the circumference. 
In the second diaphragm, the number of distributing vanes is 
increased, until at the end, these vanes occupy the entire cir- 
cumference of the last diaphragm. This is done because of the 
gradual increase of volume of the steam, due to its expansion. 
It must be evident that the steam does not pass through the 
turbine in a straight line parallel to the axis of the shaft. 
The rotation of the turbine wheels deflect it somewhat so that 
it takes a spiral, or helical course, like a screw thread. There- 
fore the distributing vanes in each diaphragm are set slightly 
ahead of those in the preceding ones, in order that the steam 
from one set of distributing vanes, upon passing through its 
wheel, may enter the succeeding distributer, instead of striking 
the blank wall of the next diaphragm. The radius of the 
wheels is also increased somewhat, in the successive stages, to 
accommodate the increased steam volume. 

When compared with the reciprocating engine, there are 
many things in favor of the steam turbine. On the other hand, 
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there are many advantages for the steam engine of the recipro- 
cating type. It may not be amiss, therefore, to take up the 
relative advantages and disadvantages of these two classes of 
prime movers. 

The steam turbine is under a constant torque, for any given 
load, since the impelling force acts at the same point and with 
unvarying intensity. There is no angularity of connecting rod 
to alter the turning effort. There is no reciprocating motion 
to set up vibrations, and hence heavy foundations may be dis- 
pensed with, the only requisite being that of strength and 
sufficient size. The turbine, on account of its rotative speed, 
develops a large amount of power per cubic foot of space oc- 
cupied, and it is nowhere nearly as bulky as a reciprocating 
engine of equal power. It has a smaller number of rubbing 
parts and hence less friction loss on this account. There being 
no piston, cylinder lubricants are unnecessary, and the steam 
therefore is not contaminated with oil. The condensation may 
thus be returned to the boiler without necessity of filtration 
or separation. Superheated steam may be used without any 
danger to the working parts or to lubricants, since the former 
do not touch and the latter are not used. 

Turning now to the possible disadvantages which might be 


asserted against the steam turbine, there is the wear on the 
blades, which is slight with dry or superheated steam, but con- 
siderable with wet steam. The economy depends very greatly 
upon the maintenance of a good vacuum, which may be rather 
difficult to observe continuously with long runs, taking into 
account natural wear and tear. Owing to the high rotative 
speeds, it is essential that an accurate balance be secured in the 
turbine, to prevent trouble in operation. Also, these high 
speeds unfit the turbine for application to many classes of work. 
The reversible turbine has not been much in evidence, yet there 
are numerous kinds of work which require the use of a rever- 
sible motor. . 

The reciprocating engine has established itself as a prime 
mover for any and all classes of work. The bulk of the world’s 
power is developed by it. The range it covers is most ex- 
tensive, and the steam turbine will need to be much changed 
and adapted before it can whollly drive the reciprocating out 
of existence. 

Summing it all up, the losses in the steam turbine and in the 
reciprocating engine are of three classes. First, losses due 
to radiation of heat; second, losses due to the friction in the 
motor itself; and third, the loss due to the discharge of a large 
portion of the heat in the exhaust. With the steam turbine, 
the loss by radiation should be somewhat less than in the re- 
ciprocating engine of equal power. With regard to friction 
losses, the turbine should have by far the smaller amount, for 
the reason that it has a smaller number of wearing surfaces. 
The friction of the steam and the blades is so small as to be 
scarcely worth considering. Finally, the heat thrown away in 
the exhaust will depend largely upon the degree of vacuum 
obtained, and it would seem that here, again, the steam turbine 
would be the better. In other words, the steam turbine should 
show results considerably better than the reciprocating engine, 
under like conditions of pressure and service. It remains to 
be seen how nearly this has beeen accomptished. 

Under the most favorable conditions, the steam turbine has 
shown a steam consumption of as low as 9 pounds per indi- 
cated horse power per hour. This was obtained by steam of 
250 pounds pressure superheated 400°. Other tests, with less 
degrees of superheat, show consumption varying from 10 to 20 
pounds per horse power per hour. The indicated horse power 
of the steam turbine is not obtained by indicator diagram. In- 
stead, the brake horse power is observed, and a suitable me- 
chanical efficiency assumed, or else the electrical output is re- 
corded, and the combined efficiency of generator and turbine 
estimated. Ina series of tests of a Parsons turbine using steam 
of 142 pounds pressure, 150° superheat and a vacuum averag- 
ing about 26.5 inches, the average steam consumption was 
about 19 pounds per kilowatt per hour, which would cor- 
respond to a consumption of 11 pounds, or slightly more, per 
indicated horse power per hour. 

The reciprocating engine of the present day has in very rare 
instances given a steam consumption of as low as 11 pounds 
per horse power per hour. The general average will run con- 
siderably above this. Furthermore, the efficiency of the re- 
ciprocating engine falls off very rapidly when the load is re- 
duced below the normal. In the case of the steam turbine, 
there is remarkably little difference between the steam con- 
sumption at full load and that for various degrees of under- - 
load. In this respect, at least, the steam turbine far outclasses 
the best performances of the steam engine. 
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A Modern Small Power House for Factory Uses. 
By J. W. HimMMELsBACH. 

Nearly every large manufacturing concern that employs 
methods that are anywhere near modern, usually generates its 
own power. The amount used may be large or small, but, 
eliminating the element of cost, it is easily seen that it is more 
satisfactory to generate power for oneself than to depend on 
that manufactured by someone else. The Stanley Electric 
Manufacturing Co., of Pittsfield, Mass., when working to its 
full capacity, can use about 700 horse power. To obtain this, 
they have their own power generating plant, a description of 
which is to be the subject of this article. 

The power house is situated on the banks of a small lake, 
from which it draws its water supply, about a hundred yards 
from the factory, and is built of brick, one story high and a 
basement. The building is about 75’x 100’ in size and con- 


tioned above by two Worthington feed pumps, driven by two 
12” x 18” x 24” horizontal engines. From the pumps the water 
passes through two 500 horse power feed water heaters, from 
which it goes into the boilers. Besides the feed-water heaters 
and pumps, there are in the basement, two 500 horse power 
condensers, a vertical steam purifier and one 1000-gallon steam- 
driven fire pump; also two small drip pumps. The steam is fed 
from the boiler room to the engine room by three main steam 
pipes, which branch to supply the different engines. 

The engine room is completely fitted out with modern ma- 
chinery and appliances, the one glaring fault being the arrange- 
ment. A power plant arranged to run from a main jack-shaft 
can, in my opinion, never be relied upon. One not only runs 
the risk of an individual machine breaking down, which may 
happen in any station, but you also have the danger coming 
from a breakdown in your jack-shaft, which may cause a com- 
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Floor Plan of Engine Room, Stanley Electric Co., Pittsfield, Mass. 


sists of the boiler room and engine room on the ground floor, 
with feed pumps, condensers, etc., in the basement. 

To start at the beginning of things, steam is generated at 
a pressure of 135 lbs. per square inch in five 125 horse power 
horizontal, return tubular boilers. All boilers are hand-stoked, 
the coal supply being kept in bins just outside the boiler room, 
into which it is dumped from the cars, which run along an 
over-head trestle. Artificial draught is used throughout, this 
being supplied by Sturtevant blowers, which not only supply 
draught, but also take care of the stoke-hole, etc. The blower 
is driven by a small steam engine, which, in turn, is operated 
by a Spencer Automatic Damper Regulator. This regulator 
operates or controls the steam supply of the engine in such a 
manner that when the steam pressure in the boilers drops, the 
blower is started up, and of course, when the pressure reaches 
a predetermined limit, the steam supply to the blower engine is 
cut off. All water in the boilers is pumped from the lake men- 


plete shut-down for a longer or shorter period of time. A 
long jack-shaft will always be a weak point in a station, no 
matter how cleverly it may be laid out. 

The jack-shaft is driven by three engines, one MacIntosh- 
Seymour horizontal tandem compound, No. 7, in diagram, one 
Ball horizontal tandem compound, No. 9, and one single 
cylinder Ball, No. 15. The MacIntosh-Seymour engine is 
about 350 horse power, running at about 90 revolutions per 
minute, the driving pulley being 15 feet in diameter, with a 
3-foot belt running over it. The two Ball engines are about 
125 horse power each, operating at about 300 revolutions per 
minute. There is one direct-connected unit, No. 1, consisting 
of a 500 horse power MacIntosh-Seymour horizontal cross- 
compound engine and a 330 kilowatt, 2-phase, 2300 volt, 7200 
alternations, Stanley inductor type generator, No. 2, running 
at 164 revolutions per minute. The engine has cylinders 16” x 
32” x 30”. The exciter, No. 3, is belted directly to the generator 
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shaft and consists of a 10 kilowatt, 120 volt Northern Electric 
M’f'g Co. machine running at 850 revolutions per minute. 
The generator is equipped with S. K. C. separate phase regu- 
lating device, as are all 2-phase machines in the power house, 
mounted on the terminal board. On the shaft are placed ten 
demagnetizing coils, whose function is obvious. The whole 
unit rests on a foundation built up of brick and concrete, and 
runs with extreme smoothness and lack of vibration. 

There are nine generators in all, which are belted to the 
jack-shaft. Referring to diagram again, No. 4 is an S. K. C. 
inductor type generator of 216 kilowatt capacity, 2-phase, run- 
ning at 2400 volts, 16,000 alternations a minute and 666 re- 
volutions per minute. No. 5 is a 267 horse power S. K. C. 
synchronous motor, used sometimes to help out the engines, 
and also as an emergency driver. It is a 2-phase motor, running 
at 2400 volts, 7200 alternations per minute and 600 revolutions 
per minute. The exciter used to magnetize the fields of the 
last two machines consists of a 10 kilowatt, 120 volt, 850 revolu- 
tions per minute, Northern exciter and is shown at No. 6. This 
much constitutes the first section of the jack-shaft, which is cut 
up into six sections by five Worrell friction clutches. 

The next part of shaft is given up entirely to the MacIntosh- 
Seymour tandem compound engine. To make an insertion, I 
would say that the clutches are so arranged that the whole 
shaft can be driven from any one of the three engines or the 
synchronous motor, which gives a rather flexible, though awk- 
ward arrangement. No. 8 is a small Eddy direct-current 
generator, of the multipolar type, and will give 120 kilowatts 
at 225 volts and 600 revolutions per minute. No. 10 and No. 
II are two small S. K. C. 2-phase, inductor type generators, 
2400 volts each, one running at 1000 revolutions per minute 
and 66 p. p. s., giving 100 kilowatts, and the other 9o kilowatts 
at 60 p. p. s. and goo revolutions per minute. They are both 
excited from a small 4 kilowatt, 120 volt exciter, No. 12, belted 
to the 90 kilowatt machine. These three generators and the 
Ball tandem compound occupy the fourth section of the shaft. 
On the fifth section are a 200 kilowatt, 225 volt Northern D. C. 
generator, No. 13, running at 600 revolutions per minute and 
an S. K. C. inductor type generator, 3-phase, 2300 volts and 60 
p. p. s., at 600 revolutions per minute, No. 14. The last sec- 
tion is given over entirely to the single cylinder Ball engine. 
This gives a total capacity, in generators, of 1466 kilowatts, 
or 1688 horse power, which, of course, is not all available at 
the same time on account of the boiler capacity; it is also not 
all required, about half being all that is ever used. 

The switch-board, located as shown in diagram, was built by 
the Stanley Electric M’f’g Co., and consists of nine panels, 
as follows: One exciter panel, one D. C. panel, and seven A. C. 
panels, the total length being 32 feet. Each panel is made up 
of 4 slabs of 114” blue Vermont marble, 12”, 15”, 24”, 27” wide 
respectively, with face polished and beveled. Each machine is 
equipped for running either in parallel or singly, and has a 
full equipment of voltmeters, ammeters, indicating and record- 
ing wattmeters, ground detectors and oil switches. The exciter 
panel is also equipped with a Tirrill voltage regulator. From 
the switch-board the power is transmitted over a pole line to 
the factory, where it is distributed for power and lighting pur- 


poses. 
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The Miner’s Inch for Measuring Water. 

The miner’s inch, which is used extensively for measuring 
the flow of a stream of water, is the quantity of water which 
will flow from a vertical standard orifice one inch square when 
the head of water on the top of the orifice is 6 inches, as shown 
in Fig. 1. The mean value of a miner’s inch is about 1.5 cubic 
feet per minute. The actual value differs considerably in dif- 
ferent localities. In California, it ranges from 1.2 to 1.8 cubic 
feet per minute. In Montana, the customary method of measur- 
ing the amount of water purchased is through a vertical rec- 
tangle, one inch deep, with a head on the centre of the orifice of 





Fig. 2 


Fig. 1. 


4 inches, and the number of miner’s inches is said to be the 
same as the number of linear inches in the rectangle; thus 
under the given head, an orifice one inch deep and 60 inches 
long would furnish 60 miner’s inches. 

Another common measurement is through an aperture 2 
inches high and whatever length is required, and through a 
plank 114 inches thick, as shown in Fig. 2. The lower edge of 
the aperture should be 2 inches above the bottom of the measur- 
ing box, and the plank 5 inches high above the aperture, thus 
making a 6-inch head above the centre of the stream. Each 
square inch of this opening represents a miner’s inch, which 
is equal to a flow of 114 cubic feet per minute. 
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Hardening and Tempering Steel for Permanent Magnets. 

There are two ways of hardening steel for this purpose: 
(1), by suddenly cooling it from a bright red temperature; 
(2), by compressing it under hydraulic pressure while it cools 
slowly. If rods of steel are heated brilliantly red, and then 
quenched in water, oil or mercury, they become intensely brittle 
and glass hard. To temper hard steel it is then gradually re- 
heated to a very dull red heat and softens slightly while ac- 
quiring a straw tint. If let down still further by continuing 
the reheating, it becomes a blue tint and is springy and flexible. 
Short bar magnets retain most magnetism if left glass hard 
without tempering, but magnets whose length is more than 
twenty times their thickness retain more magnetism if tem- 
pered down to a straw or even to a blue tint. 
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Welding Instead of Riveting. 

In the manufacture of boilers, combustion chambers and 
other similar apparatus, the use of welding threatens to sup- 
plant riveting, which has universally been used for joining 
the seams of metal work for these purposes. Some samples 
of welding for locomotive boilers and combustion chambers 
are shown at the St. Louis Exposition. These exhibits rep- 
resent samples of welded combustion chambers similar to those 
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used on the steamer St. Louis, which are said to have been in 
service long enough to demonstrate their excellence, and a 
boiler ordered by the Southern Pacific Railroad. The welding 
process makes the boiler or other construction more expensive 
in the first place, but it is said to be economical in the long run 
owing to the greater life of the joint and the absence of the 
necessity for making frequent repairs. 





Remedy for Burns and Scalds. 

For slight burns, apply common baking soda (sodium bi- 
carbonate) one tablespoonful to half a glass of water. Cover 
with clean cloth. 

For severe burns, remove clothing by cutting away; if 
clothing sticks around burned part, wet with water or oil. 
When extensive, dress a little at a time; exclude air by cover- 
ing surfaces. Never hold a burn to the heat. Remove patient 
to a cool place, apply sweet oil, olive or carron oil (equal parts 
of linseed oil and lime water), vaseline or white of an egg. 

In absence of oils, dust burned parts with starch or flour. 
If nothing else is at hand, use moistened earth or clay. 

If clothing catches on fire, throw person down, wrap him 
in a rug or shawl, roll him on the floor until flames are extin- 
guished. 

Burns from caustic lye or strong ammonia are treated by 
flooding the burn with water, then with vinegar, and then treat 
as if burned with fire. 

Burns from acids are treated by flooding with water and 
washing with solution of baking soda. 

Lime in the eyes is treated by flooding the eye with water 
and bathe with diluted vinegar or lemon juice. 

Sun burns are covered with baking soda, vaseline or oil and 
bound with a cloth. 

To cure frost bites, rub frozen parts with snow or bits of 
ice or put into cold baths. Afterward rub with cloth wet with 
warm water, whiskey or alcohol. 





Refrigerating Machines. 

Refrigerating machines are rated in two ways: First, re- 
frigerating capacity, or cooling work that a machine will per- 
form in 24 hours—one ton refrigeration being equal to the 
cooling work done by one ton of ice melting in 24 hours. 

One pound of ice at 32° Fahrenheit in melting into water at 
32 degrees will absorb 142 heat units, and 1 ton of 2000 pounds 
will consequently absorb 142 X 2000 = 284,000 heat units. 
One ton of refrigeration is therefore equal to 284,000 heat 
units in 24 hours, 11,833 heat units in one hour or 197 heat 
units in one minute. 

Ice making capacity, or actual tons of ice the machine will 
make in one day of 24 hours is the second method of rating a 
machine. 

In making artificial ice, the initial temperature of the water 
is generally about 72 degrees Fahrenheit. This water must 
first be cooled down to 32 degrees before freezing commences ; 
to this must be added the temperature of the ice, which is 
the same as the brine bath, 15 to 20 degrees below the freezing 
point. Furthermore, there are losses from the exposure of the 
brine tank, ice cans, wastage in removing the ice from the cans, 
hence the actual number of pounds of ice manufactured is 
only about 50 to 60 per cent. of the refrigerating capacity of 
the machine. 


Water. 

In answer to a number of inquiries, the following data is 
given: 

The weight of a United States gallon is 8 1-3 pounds, and 
contains 231 cubic inches. 

The weight of a New York gallon is 8.00 pounds and con- 
tains 221.8 cubic inches. 

An Imperial gallon weighs 10 pounds and contains 277.3 
cubic inches. 

A cubic foot of water weighs 6214 pounds and contains 
1728 cubic inches, or 714 gallons. 

To find the pressure in pounds per square inch of a column 
of water: Multiply the height in feet by 0.434. 

To find the height of a column of water, in feet, the pressure 
being known: Multiply the pressure shown on gauge by 2.304. 

To find the capacity of a cylinder in gallons: Multiply the 
area of the cylinder in inches by the length of stroke in inches ; 
divide this amount by 231, which is the cubical contents of 
one gallon, and the quotient is the capacity in gallons. 

To find the quantity of water elevated in one minute, run- 
ning the pump 100 feet of piston speed per minute: Square 
the diameter of the water cylinder and multiply by 4. 

- To find the horse power necessary to elevate water to a given 

height: Multiply the total weight of the column of water in 
pounds by the velocity in feet per minute and divide the product 
by 33,000—an allowance of 25 per cent. being added for fric- 
tion, etc. 
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Well Pleased. 
EDITOR THE PRACTICAL ENGINEER: 

I feel I must congratulate you on the continued improvement 
of your paper “The Practical Engineer.” In the September 
number I found things of interest on every page, including the 
advertisements. 

I am very much interested in the troubles of “rodney gum- 
kirk.” It seems to me he has had about all kinds of trouble 
with his “masheen.” I would advise him to have an extra 
“steem gaige” on hand in case the one he is now using starts 
leaking where it is “soddered.” I hope he sends you those 
“rute beggars this faul’’ as I assure you they are good eating 
if properly prepared. With best wishes for you, I remain, 

Yours very truly, 


Yonkers Elec. Light and Power Co. W. H. Moore. 
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Most for the Money. 

Practical Engineer: I enclose money for renewal of my 
subscription herewith. I can’t get along without “The Prac- 
tical Engineer” and I don’t think any other engineer can afford 
to for the price, for you give more good information for the 
money than any other paper. 


Edinburg, Ind., Aug. 13, ’04. W. G. ArvIN. 
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Would Rather Miss His Meals. 

We have a letter under date of August 1oth from Mr. A. H. 
Goff, Sanger, Texas, in which he says: “The August issue of 
your paper is chock full of good things for the practical en- 
gineer. I could not do without it, would rather miss two 
meals than miss one issue of “The Practical Engineer. 
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The Use of Peat for Fuel. The value of peat as J fuel tins 

probably been underestimated in 
this country, owing to the preponderance of other fuels, but 
the fact is that in a large part of Europe, it has had a widely- 
extended use for a number of years, especially near the places 
where it is found in abundance. Peat is the first stage in the 
formation of coal and is formed by the decomposition of 
vegetable matter in the presence of moisture, and for this 
reason is found in marshes and bogs. Because peat is seldom 
used in this country does not necessarily mean that it is not 
found in this country. It occurs in abundance in many parts 
of the United States, Alaska and the South American republics 
but its most extensive formation is in Canada and Newfound- 
land. In Europe, it is found most extensively in Great 
Britain, Ireland, Germany, Russia, Norway, Sweden, Fin- 
land and France and to a more or less extent in the other 
countries of Europe and Asia. 

The usual mode of preparation is to cut it out of the bog in 
the form of a brick. These bricks are dried in the open air 
and are then ready for use. On account of its light and bulky 
nature, it cannot be conveyed a very great distance because of 
the cost of transportation. Efforts are now being made to 
render it more generally useful by eliminating the water and 
by drying it artificially and compressing it until its specific 


gravity is very near that of coal. 
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A description of a plant that produces commercial peat in 
Norway by the use of electricity will be found in another 
column of this issue. Up to within a few years, it has been 
generally thought that the conversion of peat into charcoal 
would not prove remunerative and many attempts to produce 
by-products from it, such as tar, paraffine, ammonia and oils, 
have been said to be unsucessful, but it is evident from the 
successful operation of this plant in Norway that these theo- 
ries have been upset and that peat may yet come into more 
prominent use. 

At the present time, this subject may not interest us very 
much, as in the older countries, where other fuel is scarce, but, 
as the scientists have forewarned us that they see the limit of 
our coal fields, it may be that peat will some day take the 
place of coal for fuel, as the price of this commodity is in- 
creased. Its advantage over coal is that it does not contain 
slate or any foreign substance to form clinker and is a 
smokeless steam producer. When burned in the form of 
briquettes, it gives out a long bright flame and leaves no soot 
or cinder and very little ash. The analysis of air-dried peat 
shows that in every 100 parts of dry peat, there are contained 
58 parts of carbon, 6 parts of hydrogen, 31 parts of oxygen 
and 5 parts of ash, which give a heating value of 10,260 heat 
units, so that its heating value seems to measure up to the 


ordinary run of coal. 
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Since the successful harness- 
Water Power Plants. ing of the waters of the Niagara, 
some years ago, the utilization of 
water power has gone on at a rapid rate, so rapid, in fact, that 
towns are now springing up with their accompanying manu- 
facturing industries, near many of the power houses, where 
several years ago the wilderness reigned supreme. But when 
the town cannot come to the power house, the power house 
literally comes to them in the shape of the electric current. 
One of these water power plants which has recently been 
put in operation is at York Haven, Pa., where the Susque- 
hanna River is made to do the work of supplying the sur- 
rounding towns with heat, light and power. This plant at- 
tained some notoriety in the early months of this year by be- 
ing almost swept away by the ice packs which gorged the river 
at that point; and so hardly a week passes by that some hy- 
draulic plant is not heralded as having begun operations. 
While, no doubt, many of these plants will be successful, it 
is probable that many of them will not be profitable from a 
financial point of view. After all is said and done, this is the 
underlying factor of any engineering enterprise which is built 
for the purpose of selling its power. 
There are many factors that enter into the location of a 
water power plant other than the engineering difficulties which 


must be overcome. The expense of an undertaking of this 
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character is considerable and to make it a paying investment 
great care must be exercised in calculating what the income 
of such a plant will be. The operating expenses of a water- 
power plant are nearly constant compared to a steam plant. 
In the steam plant, the cost of coal used varies with the output 
but with the water power plant there is usually no such factor 
to consider. In a water power plant, the interest on the money 
invested, taxes, insurance and depreciation are the principal 
While these 


factors enter, of course, into every plant, the fact that they 


items involved, other than running expenses. 


are the most important things to consider makes it important 
that a plant of this kind should have a commercial output 
equal to the maximum capacity of the machinery, the variable 
cost depending on the load being very small. 

The important feature of this problem is to obtain purchasers 
for the current produced and to sell it to them at a less cost 
than they can buy it elsewhere or produce it themselves. 
Many plants are depending on the future to make their opera- 
tion profitable, it being hoped that the constant increase in the 
price of coal and freight rates will drive steam users to their 
locality. If this does not happen, there must necessarily be 
trouble ahead for many plants upon which fortunes have been 
spent and upon which an income on the money invested is 


looked _for. 





The use of superheated steam 
es. in this country is of compara- 
tively recent adoption, by far the larger number of experimental 
installations being built in European countries. Indeed, it ap- 
pears that in the investigations touching upon the use of steam 
turbines, superheated steam, gas engines and producer gas, 
European engineers have always been first. American builders 
and engineers, however, though somewhat tardy in adopting 
these new ideas, have made rapid progress when they did begin 
to develop the schemes and plans of their trans-Atlantic 
brothers. 

A number of serious obstacles beset the general introduc- 
tion of superheaters into the field of steam engineering. In 
the first place, trouble was experienced with the valves and 
valve seats of steam engines, the trouble augmenting as the 
degree of superheat was increased. This was due to the diffi- 
culty of maintaining effective lubrication of the sliding sur- 
faces. It was soon apparent, therefore, that the slide valve and 
the Corliss valve were not suited to the use of highly super- 
heated steam. In European practice, it will be found that they 
have solved this problem by the use of poppet valves, the prac- 
tice being almost universal, and this solution seems to be giv- 
ing general and lasting satisfaction. 

The lubrication of pistons and cylinders was also a point 


which necessitated attention and study. This, however, was 


not so serious a matter, inasmuch as heavy mineral oils with a 
high flashing point offered a remedy. This solution was 
doubtless deduced from gas engine practice, where we find the 
necessity of lubrication under high temperatures. 

The question of the superheater itself caused as much worri- 
ment as all other causes combined, both as regards material and 
construction. In a superheater the conditions are very dif- 
ferent from those in a steam boiler. On one side of the metal 
tube are the hot gases of a high temperature, and on the other 
side is steam of a much less temperature and of a considerably 
lower specific heat than water. As a result, the danger of 
burning the tubes is much greater than if they were filled with 
hot water, as in a water tube boiler. Owing to the high tem- 
peratures which may be attained, the matter of obtaining steam- 
tight joints demanded attention, since it was manifestly impos- 
sible to use joints of ordinary types packed with gaskets of 
materials which had been used with satisfaction in transmitting 
saturated steam. This point of difficulty has been overcome by 
arranging the superheater tubes in such a fashion as to remove 
the joints from the direct action of the flames or hot gases, and 
this is the method generally followed where cast iron pipes 
are used. It is possible to use either steel or wrought iron pipes 
also, and when these materials are employed, it is customary 
to use long pipes bent into coils, with joints removed to a safe 
distance from the hot gases. 

Cast iron is undoubtedly less affected by hot gases than eithe 
wrought iron or steel, since it will not soften so readily, nor: - 
it easily attacked by sulphurous gases. But it must be made 
much thicker than a steel or wrought iron pipe of equal 
strength, and as a consequence it is not so efficient or rapid in 
its transmission of heat. The thinner tubes, on the other hand, 
will give a much better rate of heat transmission. All of these 
materials have been used in the construction of superheaters, 
and they have given satisfaction too, judging by installations 


which have been in operation for several years. 


There are two methods of arranging the superheater. One 
is to place it in the path of the furnace gases inside the boiler 
setting and between the boiler outlet and the engine, so that 
the steam in passing from boiler to engine must go through 
it and be superheated by the gases from the boiler furnace. 
If the degree of superheat desired be moderate or low, the 
superheater may be placed so as to utilize the heat in the waste 
gases, after they have left the boiler, much as in the economizer. 
Where the superheat required is considerable, however, this 
will not answer, since the gases would not possess sufficient 
heat, at that point, to give the desired degree of superheat. 
It becomes necessary, then, to arrange the coils so that they 
are surrounded by hot gases direct from the furnace. 

The other method of superheating is to place the superheater 
in a separate setting, with its own furnace. By this latter ar- 
rangement,it is possible to regulate the degree of superheat as 


may be desired, a point which is not true of the other method. 
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Small Refrigerating Plant for a Candy Factory. 

A candy factory seems at first thought to be the last place 
where a refrigerating plant would be needed, as the popular 
mind associates candy with heat, molasses, nuts and sugar, 
mixed together in various ways and with such delicious flavors 
as to make the biggest man wish he were a boy again, so that 
he could look in the white coated windows of the near-by 
candy store and with longing eyes wonder when he could for 
once have his fill. To the small boy, however, all candy is 
alike, but the manufacture of it is as different as there are 
different kinds and assortments. Some candies require a hot 
table on which they must be worked to get the proper consist- 
ency; other candies are cast in molds, while still others must 
be worked in a cool room. Some of the latter kind of candies 
that must be worked and dried in a cool room, are chocolates. 
The centres of these candies, composed of creams, jellies, 
marshmallows, etc., are first made separately and then coated 
with chocolate by hand. The chocolate is first mixed in kettles 
with the proper amount of sugar and heated by steam to the 
correct temperature. When the proper thickness and tempera- 











Section of Ammonia Compressor. 


ture of the chocolate have been reached, it is smeared over 
the waiting centres. If this were not done in a cool place and 
allowed to dry under a temperature of 70 degrees Fahrenheit, 
the result would be a candy that would be inferior to the taste 
and peculiar to the sight, the effect of drying chocolate in a 
warm place being to turn the chocolate white. 

A candy factory, in which these principles have been applied, 
is the establishment of Henry Nuss & Co., of Philadelphia. It 
consists of a five-story building and basement. The basement 
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contains the engine and boiler room, while the second floor 
contains the chocolate department where the refrigerating coils 
are placed. 

The boiler room for this small plant contains a 75 horse 
power return tubular boiler. It is equipped with two-ball 
safety valves and self-closing gauge cocks. A Warren pump, 
3” x 2” x 3”, is used for pumping the boiler feed, the supply 
coming from the city mains. The feed water is heated by a 
Berryman feed water heater of the closed type. The drips 
from all the piping in the building are returned to a tank 
through a Nason Steam Trap from where it is pumped with 
the feed water to the boilers. A 3”x2”x3” Warren pump 
situated in the boiler room is also used for pumping water to 
the service tanks on top of the building. The boiler uses 
buckwheat anthracite coal, which is burned on herring-bone 
In the boiler room the pipes are covered with mag- 
nesia-asbestos covering. 

The engine room, which is 19 feet wide by 39 feet long, con- 
tains the engine and dynamo, ammonia compressor, switch- 
board, condenser coils, ammonia tank, oil receiver and receiver 
tank. The engine and dynamo are of the direct-connected 
type, an automatic high speed engine of 40 horse power driving 
a Quaker City dynamo of 30 kilowatt capacity. When run- 
ning at a speed of 300 revolutions per minute, it is capable of 
generating 130 amperes at 220 volts. Above the engine there 
is a 4-gallon oil tank which supplies the engine with oil. 

The refrigerating machine was built by the Buffalo Refrig- 
erating Machine Co., and is of 6 tons capacity. It is of the 
double-acting vertical type, the engine and compressor being 
placed side by side, with the fly-wheel between them. The 
engine is of the slide valve type, the speed being controlled by 
a Waters adjustable speed governor with a safety stop ar- 
rangement for automatically stopping the machine in case the 
governor belt should break. The stuffing box of the com- 
pressor is arranged with an oil chamber, the oil being auto- 
matically supplied by a small oil tank bolted to the com- 
pressor frame. The lubrication of the cylinder and piston rod 
is entirely performed by this oil chamber, the quantity of oil 
being regulated by a valve on the oil tank. The oil chamber 
in the stuffing box keeps the packing lubricated and prevents 
leakage of gas through the stuffing box, as the chamber is 
connected in such a way to the oil tank and suction pipe of the 
compressor, that the pressure in the chamber can never exceed 
the suction pressure, and any leakage of gas from the cylinder 
through the bottom layer of packing will be drawn into the 
suction pipe of the compressor. 

The switch-board is made of Tennessee marble and con- 
tains a Weston voltmeter, ammeter, a Wirt resistance box, two 
pilot lamps, two ground lamps and a double throw switch, so 
that the outside street current may be used in-case of necessity, 
150 ampere non-arcing fuses being interposed in the circuit. 

The ammonia, after being compressed and its temperature 
reduced in the condenser, is expanded into coils, which are 
situated on the second floor, in the chocolate room. These 
coils are built in two sections, each of which is composed of 
20-2 inch pipes, 20 feet long. The coils are enclosed and the 
cooling is done directly by blowing air against the pipes, allow- 
ing the outlets of the cold air to be placed where they are 
needed. This is done by placing the finished chocolates on 
racks and allowing the air to strike them, one-half hour being 


grates. 


NERA ep ROP ERNE TOI 





i i, i | 





IAS tT Scat cuiide M ptwiie = tases Sus Seagate ee 








October, 1904 


THE PRACTICAL ENGINEER 17 





sufficient to cool and harden them. The fan of the blower is 
run by a one horse power Diehl motor. A five horse power 
motor is required for the chocolate mixers and a 714 horse 
power motor runs the freight elevator, both motors being of 
the Quaker City type. Besides supplying power for the three 
motors above-mentioned, the dynamo supplies the lighting 





6 Ton Buffalo Ice Machine installed at the plant of Henry Nuss & Co., Phila. 


throughout the building. The exhaust steam is used for heat- 
ing the cooking apparatus and the building. The pipes of the 
ammonia plant are covered throughout with Nonpareil cork. 

The freight elevator motor is started and stopped by an 
Automatic Switch Co.’s starter, which is worked from the car. 
This starter is driven by a belt from the motor and a powerful 
magnetic clutch operates the resistance arm. The clttch is 
energized only at the time of cutting out resistance and releases 
its hold on the resistance arm when the motor reaches full 
speed. The clutch magnet winding is connected in series with 
a small retaining magnet which it situated at the top of the 
resistance segments, the current to both the clutch magnet 
and retaining magnet passing through a dead resistance. When 
the resistance arm comes into contact with the retaining mag- 
net, it short circuits the clutch magnet coil and releases the 
worm gear from any further work except the free revolution 
of the clutch. Mr. Louis Hartman is engineer of the plant. 
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Modern machinery has departed from the old fashioned 
colors of black, gray or maroon, and much of the new ma- 
chinery is now colored in many bright hues, such as vermilion, 
and green, to suit the surroundings where it is placed. 





Lignite in Nebraska and Dakota. 

In the middle Missouri valley, many unsuccessful attempts 
have been made either to find coal or to develop a fuel supply 
from the lignites. Of the States in the western interior coal 
field, Nebraska alone shows no record of production. Recent 
investigations have shown that lignite does exist there which 
compares favorably with other fuels of the same class and of 
equal value with the widely-used brown coals of Texas and 
Arkansas which are used locally. The physical character of 
the lignite, however, offers a fatal objection to its use in more 
than very restricted areas. Its tendency to slack and disin- 
tegrate while drying, forbids its being handled or transported 
without great loss. Even if it could be satisfactorily delivered 
in neighboring cites at an advantageous price, especially con- 
structed grates are necessary to its economical combustion 
whether it is used for domestic or steam purposes. Its im- 
mediate value in the area in which it occurs depends upon the 
cost of production, for this region is still well wooded and 
therefore provided with cheap fuel. 
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Plant at York Haven, Pa., put in Operation Successfully. 

The large water-power electrical plant at York Haven, Pa., 
which was estimated to have cost $1,500,000 but upon which 
$2,000,000 has already been spent, was recently set in motion 
for the distribution of power. 

This plant, it will be remembered, was last March badly 
damaged by ice, an account of which appeared in our April 
issue. This station is designed for twenty generators, each of 
875 kilowatt capacity, at 2400 volts. Each generator is driven 
by two 79-inch turbine wheels and there are two 230 kilowatt 
exciters, each driven by a 6214-inch turbine wheel and each 
having sufficient capacity to excite the fields of the twenty 
generators. 

All of this apparatus is placed on the main floor of the build- 
ing. At the south end of the structure is a second story ex- 
tending 70 feet north. In this spacious room are all the switch- 
board and measuring equipment for the plant, as well as ma- 
chinery for the control of the water wheels. 

Adjoining the generator station is a transformer house, or 
step-up station, where the current is raised from 2400 volts 
to 24,000 volts for transmission by overhead wires to the city 
of York, twelve miles away. Here there is a step-down trans- 
former station, with full equipment of switch-boards, measur- 
ing instruments, lightning arresters, etc., where the voltage 
is reduced from 24,000 to 2400 for general distribution. 

Beginning with the operation of the plant, the street car 
lines throughout the adjacent territory, electric lighting and 
power companies and many industries now derive their elec- 
trical current from the generators at this plant. 
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One of the latest electrical developments, which goes to 
show how rapidly this branch of engineering is progressing, 
is at Shawinigan Falls, Canada. A 50,000-volt current is car- 
ried a distance of 85 miles and develops in the neighborhood of 
10,000 horse power. Four years ago, this locality was almost 
unknown, its only means of access being a canoe. Now, on ac- 
count of its power riches, the City of Shawinigan is a rapidly- 
growing city of manufacturing industries. 





18 THE PRACTICAL ENGINEER 


October, 1904 














LETTERS 


FROM ENGINEERS 
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lished under this heading. However, we do not assume responsibility for 
the ideas or opinions expressed. None need hesitate to contribute because of in- 
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Opening and Closing Valves. 
EpitoR THE PRACTICAL ENGINEER: 

I have read with interest the letters on valves and the care 
of the same by A. T. and by W. H. Wakeman. 

I think A. T. is right regarding the way they should shut, 
as I have had quite a varied experience with valves in their 
different uses. I hardly think it fair for W. H. Wakeman to 
assume that from his wide experience his judgment should be 
unquestioned, as he put it forth in his article. Under the cir- 
cumstances, I should be tempted to do as he has, but I would 
go a little further, as A. T. suggests, and try to remedy the 
defects, for such they must be. 

There are nearly 400 valves in use where I am, ranging 
from 14.” to 8” and there are none that need a wrench to close 
them. Sometimes we need a wrench to start one but never to 
close one. -I think most valves are ruined during the first week 
in use or the first few times they are closed. On steam lines, 
many times a new valve leaks, and if a wrench is used to stop 
that leak, it will have to be continually closed in that way to 
keep the valve tight. On the other hand, by waiting until the 
disc is hot, which generally makes it soft at first, and just 
seating the valve, as soon as the disc becomes hard, you will 
always have a nice working valve which will not leak, but 
if a wrench is used while the disc is soft, it presses it out so 
that when the disc is hard, a wrench is needed to press it to 
a seat. 

As regards water valves, in my opinion, that is a subject that 
should be dealt with separately, as water always contains im- 
purities, which corrode the valves to some extent, so that in 
many cases when the valve is not used very often, it is almost 
impossible to close the valve water tight that had seated per- 
fectly before. I think the valve wheel of any valve large enough 
to close the valve under any ordinary circumstances. 

If one could always handle his own valves, it would be all 
right, but the majority of men will screw down on a valve as 
hard as they can, then grit their teeth and try again, instead 
of using the small amount of gray matter, called brains, which 
they possess. 


Longford Mills, Ont. a on. * 
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EDITOR THE PRACTICAL ENGINEER: 

With interest I have read the controversy between A. T. and 
Mr. Wakeman about valves and their proper operation. A. T. 
in his first article, “As things are often done,” speaks truly and 
well. No engineer should get offended at what he said. A 
valve when new should be of the best material and close per- 





fectly when set with the hand wheel provided for that purpose. 
If it does not close that way, then something is wrong and I 
don’t understand how the use of a wrench or any other leverage 
on the wheel can make it right. If the disc or seat has been 
injured by scale or sand, it should be refitted so it is again a 
valve and not a nuisance. If the material is at fault, discard 
the valve and be on the safe side. There is no material too 
good to put in steam appliances. Mr. Wakeman is right in his 
idea, but not for all time; only long enough to arrange for re- 
pairs, which should be done as soon as possible. 

Many engineers are doing things that they should not do 
simply because they have never thought it wrong. They do it 
because they see others do it. I can show you a plant that has 
100 valves and there is not a valve outside of the throttle valve 
that does not leak. These valves were all closed by force, some 
as small as 14” and 3%” were closed with pipe wrenches. Mr. 
Wakeman is too rude in his criticism and he seems to be of- 
fended. I have always regarded articles written by him to be 
of much value, but his stand in regard to this has been a sur- 
prise to me and it does not seem possible he really means what 
he says. I hope not. I consider it a bad example; it en- 
courages shiftless natures; it encourages men to buy worthless 
materials and in this way increases the possible danger there- 
from. 

Los Angeles, Cal. A. Hf. 
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As Things Are Often Done. 
EpITOR THE PRACTICAL ENGINEER: 

In a plant the writer had just taken charge of a few 
years ago, was a single Deane pump for boiler feed. This 
pump was not working as well as it might do, or as I should 
have liked to have had it, but nevertheless it was going, after 
a fashion. The employer came to the engine room to see me 
the first morning I was at work and mentioned the pump. He 
said: “We have had no end of trouble with that pump of late. 
I am afraid I will have to see about a new one. It is only about 
two years since that one was put in and it was a new one then. 
See if you can do anything with it. If not, I will order a new 
one of different make, for I don’t want any more of that kind.” 

I told him that the pump ought not to wear out so soon if it 
was all right when bought new, and that I would examine it 
and see if I could determine what was the trouble. After the 
boss had gone out, I began to look about for some means to 
feed the boilers while I examined the pump. Finding I could 
afford to reduce the boiler pressure about 10 pounds, I fed the 
boilers with direct city pressure. I then began to look the 
pump over; first the water end and then the steam end, but 
could see nothing out of the way about it; only the steam end 
was in sore need of cylinder oil, for this pump had no sight- 
feed lubricator, nothing but the common old style cylinder cup 
and this had been sadly neglected so far as use went. 

I was somewhat bothered as to what could be the real trouble. 
I finally made up my mind I would examine the packing on 
the valve rod and piston rod on both water and steam ends. 
I soon found the most of the trouble was right there, for it was 
packed in very hard, so hard that the pump could not move 
the valve stem as it should, and on the rods it was the same 
way, hard as iron. 

When this pump was packed and a good supply of cylinder 
oil run in, it started off just as nice as any I had ever seen 
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work, This was a case where the packing had been in so long 
as to be almost the cause of a new pump, just for the want of 
renewing. It is poor economy to allow packing to remain in 
too long, especially after it begins to get hard. My employer 
was more than pleased when he found the pump was all right. 
It is surprising to see how many depend on this old style of 
cylinder cup that is generally sent by the makers of a pump 
as a means of supplying cylinder oil to the valves and cylinder. 
Most of the persons in charge will fill them half full, instead 
of about full. I never could make one of them work by 
pouring oil in until they were level with the top. The proper 
thing to do is to put a sight feed lubricator on and regulate it 
to feed just the required amount of oil to properly lubricate the 
pump. 
North Abington, Mass. Fe 
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Emergency Repairs to Flange in Steam Line. 
EDITOR THE PRACTICAL ENGINEER: 

A few days ago the writer happened to go into the engine 
room of a friend, and on entering the door, the engineer was 
about to examine a leak in the main steam pipe from which the 
steam was blowing profusely. The engineer excused himself, 
saying he would get a ladder and take up the joint in a few 
minutes, and for me to wait. He got the 16 foot ladder, raised 
it against the main steam pipe near the leak, was soon up the 
ladder, and on examination said: ‘Oh! it’s only a couple of 
loose bolts, I'll fix it in a minute!”” He came down the ladder, 
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Emergency Repairs to a Flange. 


got two solid wrenches and proceeded to try to tighten the 
nuts on the bolts. But he could not move them, either to 
tighten or loosen them. He called the fireman to help him and 
they could not move either nut, and when the engineer came 
down from the ladder he said that he thought he would have 
to shut down the entire plant to put two new bolts in the flange, 
for the nuts must be fired to the bolts. After talking over the 
matter with him, we came to the conclusion that we would 
make the repair without shutting down the entire plant; in 
fact, without stopping any of the engines, in the following 
way: The accompanying sketch shows at A where the bolts 
were loose on the flange, the C clamp at B shows how the 
clamp was applied between the bolts where they were loose. 
This clamp was made of 1” square tool steel and the screw was 
¥" diameter, cupped and case hardened. 


In applying the clamp, the screw was tightened enough to 
prevent the joints leaking and then two large monkey wrenches 
were applied to the nut and bolt until they were twisted apart, 
this method being preferable to cutting the nut with a chisel, 
owing to the danger from the jar of the hammering. One 
bolt was taken out at a time and replaced with a new one and 
all the bolts were drawn up tight. The C clamp is one of the 
handiest tools in that engine room, so the engineer says. It 
plainly showns that the simple little tools in and about the en- 
gine room are, as a rule, the most needed. 

Arkansaw, Wes. 
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How Should Valves be Connected on Steam Boilers? 
EDITOR THE PRACTICAL ENGINEER: 

This question is deserving of a large amount of considera- 
tion and thought, because the lives of engineers, boiler at- 
tendants and other persons depend upon this very important 
subject. The manner of connecting valves to a boiler where 
the pressure is under the valve is a practice to be condemned. 
The threads upon the valve stem are the only resistance against 
the load and the load is obviously the area of the valve multi- 
plied by the pressure, consequently the threads on a six-inch 
valve, where one hundred pounds pressure is carried, must 
withstand a pressure of about 2800 pounds. 

The lives of attendants as well as the lives of employees of 
a factory or people in the vicinity should be considered when 
valves are improperly connected, as the threads become worn 
out from constant use, leaving a possibility of having insuffi- 
cient thread contact, which absolutely renders no factor of 
safety that they can resist. Accidents occasionally come to 
light where the danger of this method is employed and will 
continue until the insurance company or the law will pass 
upon it, thus alleviating this great danger, as above described. 
With a view of making my objections more plain, I herewith 
give the principal argument against connecting valves where 
the pressure is above the valve. It is claimed that in this way 
it is difficult to pack them. That is very true, but if valves are 
regularly packed when the boiler is shut down and not let go 
until they begin to leak or blow out steam, which is too often 
done, this difficulty would not take place. Another very im- 
portant feature should not be overlooked. Intermediate valves 
should be placed in the line if properly piped, which necessitates 
an easy access for repairs, etc., which otherwise would be neg- 
lected. This question is of vital importance, especially where 
changes are to be made and when the steam fitter takes the 
job for so much. Unless there are specifications in the contract 
for him to follow in regard to proper piping, it is probable he 
would make it as profitable as possible regardless of the safety 
so necessarily desired. If the supervision of this class of work 
was left in charge of the engineer, he would undoubtedly see 
that the job was done properly, for his own safety as well as 
that of others, instead of leaving such responsibility in charge 
of steam fitters who introduce such methods of unreliable 
work. In the plant where I am employed, we are handicapped 
to some extent from occasional difficulties by not having any 
intermediate valves in our steam lines, which is the result of 
a steam fitter’s contract under his own supervision. When we 
have occasion to do any repairs to the throttle valve of our 
engine, I am required to climb on top of the boilers and close 
the main stop valve of them all. I could enumerate many more 
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inconveniences of this kind which we have to contend with, 

but it appears that people will not be brought to their proper 

senses until the penalty is paid with the loss of life and limb. 
Brooklyn, N. Y. J. G. SHERIDAN. 
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The Engineers We’ve Had. 
No. 5.—THE UP-TO-DATE ENGINEER. 

His engine runs quite noiseless, and you hear no pulleys squeak, 
His belts do their full duty, and none of the steam pipes leak. 
His firemen think quite well of him because he is not proud, 
And does not brag of what he knows, or shout at them too loud. 
He thanks them for suggestions when he undertakes a job, 
And when they ask his help he’s not afraid that he will rob 
His store of knowledge, telling what admission means when late 
Or early, for he is an engineer that’s up-to-date. 


His engine room’s a model for its order and its looks, 

And by the wall’s a bookcase full of engineering books, 

And he does not keep it locked, so that his firemen, when a 
chance 

Occurs so they can study for a minute, can’t advance. 

Oh no! he loves, when steam is up and everything’s all right, 

To talk to them about the way to make their prospects bright, 

And how to educate themselves and get ahead of fate. 

They love to hear him talk to them, because he’s up-to-date. 


And when a job’s in progress, and the others want to know 
How large or small a thing must be to fit, he’ll simply go 
And get his pencil and his pad and figure it right out, 

And that it’s satisfactory, there’s not the slightest doubt, 
He’s pleasant and he’s modest, though he knows an awful pile, 
But if you ask him tell how much, he'll say ’tis not worth while. 
And to start up the machinery, we never found him late, 
He’s first on hand each morning, just because he’s up-to-date. 


The bosses like him greatly, and the workmen like him too, 
And to help him out of trouble, almost anything they’d do, 
Because his head is level, and he treats all with respect; 
The man in rags is just as good to him as one well-dressed. 
There is never any trouble and there’s never any kick 
About the way he does things, for he does them pretty slick. 
He knows his business, you bet, we never have to wait 

For anything, because our engineer is up-to-date. 


Detroit, Mich. | a eA 
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Rodney’s Troubles, 
Or Do We Need a License Law in Michigan? 
(Twelfth Letter.) 

Mr. editur deer sur i hev bin thinkin about byen a gas olean 
injine and sellin mi thrasher injine to sum one, but when the 
fellar whut iz trien tu sell me the gas olean injine, wus ex- 
planin it tu me he got me all mixd up when he wuz tellin 
me and henry about the good points ov his meshene. he told 
henry that it wuz fule proof. now mr. editur whut duz fule 
proof mean i wud lik tu no, then he sed his mashene wus a 4 
sikel tipe. whut duz thet meen, has a gas injine enny parts lik 
a bisickle? then he told me about the part whut he sed wuz 
the most important fetshure. thet wuz the egg niter. now 
mr editur pleeze tel me what a egg niter iz or wether the fellar 


wuz trien tu fule me or not. then he told me thet when hiz gas 
injine wuz runnin under a ful lode it woodn’t uze neer az 
mutch gas olean az when it wuz runnin under a part ov a lode. 
this part i think iz a storry or a put on to cell hiz mashene, fur 
i no bettur fur when i thrash wimers otes it taiks 2 times az 
mutch kole to du their work az it duz to du lafe garners and 
wimers has 2 lodes of straw where garners hev onli a half a 1. 
so i think the gas injine man iz strechen things a bit and i kind 
o want u to tel me whut to du about the byen of sich a mashene. 
whut i meen iz du u think it wood pay me tu maik the change 
aftur i hav hed awl these yeers ov trubble with mi thrasher 
steem injine and jist got it whear i kan run it nisely and then 
jump into a nother biler of hot sudz or hed i bettur stik to the 
old stand bi. 
i tell ui am a bit skiddish fur henry sez that gas or gas olean 
is a dangurus xplosive or sum thin like that, and he sez while 
u kant se the gas u kan smel it and ef u lite a match neer 
whear the gas is it will blo every thing tu smither enes, henry 
sez it is wurser than tien down the leever ov the safe ty valv 
a gud deal, so i dont want tu maik enny nu vensures with out 
first findin out sumthin about thu mashean. whear thu fellar 
told me about thu lecktrick part ov hiz gas injine i think i kud 
handel that al rite fur u no i hev had a gud chanse to lern about 
lecktrisity while i wuz around the villidge power house last 
winter. yes i a most furgot annuther thing about the gas 
injine, whut duz the wattur jaket du tu thu sillendur? i kant 
se whear it kan be enny gud fur when thu wattur got in mi 
sillendur it busted it. pleeze let me no az sune az u kin fur i 
want tu find out wethur a gas olean injine is bettur than mi 
thrashur injine. 
ures trooly 
rodney gumkirk 
orkners korners 
munrow kounty 
mishegan 


care mi father 
rurall di livvery kumpany. 
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Just It. 
Mr. Albert J. Girsting, St. Paul, Minn., writes under date 
of July 22nd: “ ‘The Practical Engineer’ is just it. It assists 
me more than anything yet published on engineering.” 
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Will Help. 
Practical Engineer: Enclosed find 50 cents for subscription. 
I am very well pleased with the paper and wish you every 
success. I shall be pleased to do all I can for its advancement. 
Montreal, Canada, Jan. 20, ’o4. James WILSON. 
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Worth Several Times Its Cost. 
Chas. M. Fero, Bay City, Mich., writes: “I will say ‘The 
Practical Engineer’ is the best I have ever read, it is worth 
several times the amount you charge for it.” 








) 
U 


Running of Belts. 

If two pulleys are out of line connected with a belt, one side 
of the belt must be tighter than the other. A question that 
has often been discussed is: Toward which side will the belt 
run? Some men say it will run toward the loose or slack side, 
but it will not. The belt runs toward the high or tight side, 
and it is for this reason that a belt will stay on a crowned pulley. 
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QUESTIONS 
ad ANSWERS 


HE editor will bc 7!ad to receive from the resders of THE PRACTICAL EN- 
6 GINEER, such quesions relating to engineering subjects, as may, from time 
to time, occur to them. All questions and answers should be addressed to 
the editor and accompanied by the name and address of the writer, which will not 
be published, however, unless especially desired. It is the intention that questions 
shall be answered by the readers, and even though the editor may, from time to time, 
publish answers and questions, he especially desires the readers in such cases to 
contribute any further information, in connection with the points raised, that they 
may consider of interest. All questions and answers received by the editor will be 

















published, as far as practicable, but he reserves the right of editing or 


| rejecting any communication. 
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EDITOR THE PRACTICAL ENGINEER: 

I enclose my subscription for another year and I would be 
very much pleased if you would explain to me something in 
your next paper. I have made a rough sketch of our boilers 
and chimney. We have two horizontal return tubular boilers. 
No. I is 54 inches by 16 feet and has 40-31% inch flues and No. 
2 is 60 inches by 16 feet and has 44-4 inch flues. No. 1 boiler 
and chimney, as shown in the sketch, was used for some years 
and as it was too much for one boiler in the winter time, they 
put in No. 2 boiler. We run both boilers in winter and one in 
summer, but our chimney stayed the same and I do not think 
I have draught enough when I run both boilers. Do you think 
our chimney should be higher? If so, please explain to me 
how much higher it should be and also explain if there is any 
loss in fuel the way we are running and what difference there 
would be if the chimney would be higher. We are using the 
best screened lump coal. 

Milwaukee, Wis. F, K. 

From the data of the boilers given, it appears that No. 1 
boiler would have a rating of 55 horse power and No. 2a rating 
of 65 horse power. By calculation, according to the well- 
known laws pertaining to chimneys, No. 1 should have a 
chimney area of 3.8 square feet, which is equivalent to an in- 
ternal diameter of 27 inches, the height should be at least 60 
feet. For No. 2 boiler, the diameter and height would be about 
the same, if each boiler was run separately. When both boilers 
run together, it is found that the area of the chimney should 
be about 5.5 square feet, or should have a diameter of 32 inches 
and the height of the chimney should be about 75 feet. 

Comparing these dimensions with those given, it is found 
that while the chimney has sufficient area for each boiler, it has 
not enough area for both and the height is not sufficient to ob- 
tain the maximum horse power for each boiler separately, as 
from the sketch it appears that there is not more than 35 feet 
effective head to produce the required draft. 

According to the above calculations, it would therefore be 
advisable not only to increase the height but the area of the 
chimney. If it is not practical to increase the diameter, then 
the chimney should be made higher than 75 feet to obtain the 
proper draft. If it is too expensive, or, for other reasons, it 
is not desirable to increase the height of the chimney, then 
forced or induced draft may be used when the size of chimney 
could remain as it is. With the arrangement of the flues as 
shown, it would be very easy to place a fan on top of the boiler 
and induce the draft through it on its way to the chimney. 


THE PRACTICAL ENGINEER 21 


There is no loss of fuel the way you are running, the prin- 
cipal objection being that the boiler is incapable of performing 
its full amount of work. The effect of increasing the draft 
is to increase the number of pounds of coal burned per square 
foot of grate surface and whether this state of affairs would be 
more economical than a slower draft would depend upon the 
kind of boiler and the condition of the heating surfaces. It 
can easily be seen that if these surfaces are covered with scale, 
the effect of an increased or forced coal consumption would be 
merely to raise the temperature of the flue gases, the heat of 
the coal going out of the chimney instead of being transferred 
to the water in the boiler. If the surfaces are clean and effi- 
cient, it is probable that up to a certain point, the increased 
coal consumption would show at least a corresponding water 
evaporation. Another factor that comes into consideration 
when speaking of increasing the draft, is the ratio of the 
amount of water the boiler contains to the surface available for 
heating. If the boiler is bulky and the heating surface is com- 
paratively small, the effect of increasing the coal consumption 


r 


@||@ 





Is the Chimney large enough for these Boilers ? 


would be to lower the efficiency of the boiler, as there is a time 
element involved, and instead of absorbing the heat as fast 
as it is generated in the fire box, the surplus heat goes up the 
chimney. We must, of course, allow a certain amount of heat 
to go up the chimney. This is inevitable, but there is a limit 
above which it is not economical to go. The temperature of 
the flue gases should not exceed 550 degrees Fahrenheit, and 
if it does, then the rate of combustion should be lowerd. 

All of the above argument relates to obtaining the maximum 
efficiency from the boiler. There are times when circumstances 
are such that economy must be thrown to the winds. This 
always happens when at certain times or for certain reasons, 
the boilers must be forced beyond their rated horse power. 
On the other hand, many boilers are run below their rated 
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capacity, which may or may not affect their economy. The 
principal thing to consider is how to secure the maximum 
efficiency when running under normal conditions.—[Ed.] 
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EDITOR THE PRACTICAL ENGINEER: 

Please give me the rule for calculating the change gears of a 
turning lathe; for instance, required to cut a screw thread 
on a lathe that has an index plate not calling for same. 

Middletown, Ohio. i eo 

If the motion of the lead screw of a lathe be carefully thought 
out, it is merely a matter of calculation and trial to find the 
required gears necessary to cut a certain thread. The change 
gears are interposed between the back end of the lathe spindle 
and the lead screw for the purpose of transferring motion to 
the apron, so that the cutting tool shall be moved through a 
definite pitch for each rotation of the cylinder or screw to be 
cut. Every turn of the lead screw moves the apron, and there- 
fore the cutting tool, through a distance equal to its pitch 
and consequently, if the bar to be cut turns at the same rate 
as the lead screw, the pitch of the screw upon it will be the 
same as that of the lead screw. If it moves faster than the 
leading screw, the pitch will be less; and if slower, the pitch 
will be greater. It therefore follows that if we fit wheels on 
the lathe spindle and on the leading screw having the same 
number of teeth, the screw being cut will have the same pitch 
as the lead screw. If the gear on the spindle has a smaller 
number of teeth than the gear on the lead screw, the pitch of 
the screw to be cut will be small compared with the pitch of 
the lead screw. 

From this it follows that when simple gears are used, the fol- 
lowing rule applies: 

Pitch of screw to be cut 


Teeth on lead screw gear 





Pitch of lead screw Teeth on spindle gear 
As the pitch of the lead screw is always known and the pitch 
of screw to be cut is known, it gives a ratio which must be ful- 





Fig. 1.—Change Gears for Cutting Right-Hand Threads. 


filled by the number of teeth on the gears. For instance, if 
the lead screw has 6 threads per inch, the pitch is 1-6 of an 
inch and if the thread to be cut must have Io threads per inch, 
then the pitch will be 1-10 of an inch. This gives a ratio of 
10 + 6, which means that for every 10 teeth on the lead screw 
gear, the spindle gear must have six. Any two gears among 
those that are at hand may be selected, as a 20 and 12 tooth 
gear, or, 25 and 15, or, 30 and 18, or, 50 and 30, or what- 
ever combination is desired or available. 


The idler between the lead screw gear and the spindle gear 
may have any number of teeth, as its size does not affect the 
velocity ratio of the driving and driven gears. It only affects 
the direction of rotation of the screw to be cut. If the lead 
screw is a right handed screw and it is desired to cut a right 
handed thread, then one idler must be interposed, but if it is 
desired to cut a left handed thread, then two idlers would have 
to be introduced. The rule in general may be stated that if it is 
required to cut a thread having the same kind of thread as re- 





Fig. 2.—Change Gears for Cutting Left-Hand Threads. 


gards its being right or left handed, then an uneven number of 
axes must be used, and if it is required to cut a thread having 
a different direction of rotation, then an even number of axis 
must be used. 

The probable reason why the index plate does not call for 
the screw thread required to be cut is because the gears must 
be compounded, that is, there must be more than one gear 
placed on the axis of the idler. If in the above problem it is 
found that no two gears of those available will give a ratio 
of 10 to 6, then other combinations must be arranged to give it. 
For instance, if only such gears as those having 25, 35, 42 and 
50 teeth can be used, they would be connected up by putting 
the 25 tooth wheel on the spindle driving the 35 tooth wheel 
on the idler. Connected on the same shaft with the idler a 42 
tooth gear would be engaged with the 50 tooth gear on the lead 
screw. The accompanying sketch, Fig. 1, will show the ar- 
rangement of change wheels for cutting a right handed thread 
if the lead screw is right handed, and Fig. 2 will show the 
arrangement for cutting left hand threads with the gears 
selected.—[ Ed. ] 
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EDITOR THE PRACTICAL ENGINEER: 

Kindly answer the following questions: 

(1). Will a small slide valve engine use more steam than a 
large one when under the same load? That is, will an engine 
16 inches in diameter or 20 inches in diameter use the same 
amount of steam under the same load? 

(2). Also, suppose you use 100 tons of coal this week and 
150 tons of coal next week under the same conditions, what 
would be the cause of it? 

Boston, Mass. 1g tee 

(1). It is impossible to say which engine would be the more 
economical, the 20-inch or the 16-inch engine. It would de- 
pend to a great extent upon the load on the engine. If the 
engines were lightly loaded, it is probable that the 16-inch 
engine would be the more economical on account of the fric- 
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tion load of the large engine being greater than that of the 
smaller engine. Cylinder condensation of the entering steam 
would also be a factor in determining the amount of steam 
consumed by the engine. With a slide valve engine, however, 
this would not be so prominent as in other types of engines, 
because the steam is throttled at small loads, giving a steam 
at admission whose quality is more or less superheated. 

If the engines were heavily loaded, that is, suppose the 16- 
inch engine overloaded and the 20-inch engine full loaded, 
then the 20-inch engine would probably be the more economical 
if it was designed properly. 

This could be explained by noting the indicator diagrams 
taken from both engines. As they are both slide valve engines 
of the same type, the smaller engine would cut off at about 5 
stroke when heavily loaded, thus exhausting steam into the 
atmosphere, which steam could be used expansively in a larger 
cylinder. The larger engine would cut off earlier under the 
given load, thus making better use of the expansive properties 
of the steam, but having a large cylinder, the effect of cylinder 
condensation may be more seriously felt. 

In general, it may be stated that the above question cannot 
be answered positively unless more facts and conditions be 
presented. With engines of good design, the smaller engine 
should work more economically at light loads and the larger 
engine should work more economically at heavy loads. 

(2). If any plant uses 100 tons of coal one week and 150 
tons the next week when doing the same work, there is a screw 
loose somewhere. Either the coal was not weighed properly 
or the work done was more in the one case than in the other. 
The only other way that this great divergence could be ac- 
counted for, would be a sudden leak, either in the boiler, the 
engine or the steam line. Examine the blow-off valve of the 
boiler, the valves of the engine and if these are tight, look for 
an open valve somewhere on the steam line. If these are tight, 
be sure of the coal consumption by weighing more accurately. 
This has often been found to be a source of the apparent in- 
equality in coal consumption of power plants.—[Ed.] 
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EpIToR THE PRACTICAL ENGINEER: 

Will you kindly tell me how to make a dry battery for use 
with an electric bell, or gas engine? 

New Orleans, La. ns & 

It would probably be cheaper to buy one of the many makes 
upon the market but if for other reasons it is desirable to make 
one, the following method is said to give a good battery of 
this kind: 

First make a zinc cup, then roll a cup or tube of blotting 
paper, about three or four turns, to fit tight inside of the zinc 
cup, and pour in the bottom of the cup about two tablespoon- 
fuls of hot melted pitch or rosin, to insulate the bottom of the 
cup. Next make the solution. This is done by dissolving five 
ounces of sal-ammoniac in one pint of clear water. When so 
dissolved, add seven ounces of granulated chloride of zinc. 
Stir thoroughly till dissolved, and continue stirring every few 
minutes for an hour or more. The solution is then ready for 
use. 

The manner of making a negative or carbon element is to 
mix eight ounces of powdered black oxide of manganese and 
sixteen ounces of powdered carbon thoroughly together, and 


moisten with five fluid ounces of the solution. If the carbon 
and manganese are very dry, a little more solution may be 
needed. All that remains to complete the cell is to soak the 
blotting paper inside of the zinc cup thoroughly with the solu- 
tion; fill the cup about three-quarters full and let it stand a 
couple of minutes; then pour out the solution, place the car- 
bon plate in the centre of the zinc cup and pack in the carbon 
element good and hard. The packing will probably force a 
little of the solution up the paper by compression, but this will 
not injure the cell any. When the powdered elements are wet 
enough, clean away all the particles of the carbon elements 
from the top of the paper and zinc cup, so that there will not 
be any internal short circuit. Seal the cell, allowing the zinc 
and carbon connector to protrude and the cell is ready for use. 
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EDITOR THE PRACTICAL ENGINEER: 

Being a subscriber to your paper, I have a question to ask. 

What is the back pressure of the engine shown in the en- 
closed sketch, if it can be calculated, the boiler pressure being 
100 pounds? 

Clyde River, Nova Scotia. R. 

The resistance to the flow of the steam depends upon the size 
of the exhaust, its length and number of bends and can be cal- 
culated according to the laws pertaining to the flow of water, 
only a different coefficient of friction must be used. This 
method is very complicated and when calculated, the results 
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What is the Back Pressure ? 


are at variance with practice, as the back pressure is somewhat 
reduced by radiation. 

The back pressure could be best obtained from the indicator 
card or by placing a gauge on the exhaust pipe. In general, 
it might be said that all right angle bends, such as shown in 
the sketch, should be avoided, as the resistance of each right 
angle elbow is equivalent to a length of pipe about 40 times its 
diameter.—[ Ed. ] 
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EDITOR THE PRACTICAL ENGINEER: 

Will you please explain to me the following question in 
your next issue? If a boiler is tested at 60 pounds per square 
inch with cold water pressure, will this test be satisfactory to 
carry the same amount of steam pressure? 

Pine Grove, Pa. 1.4m 

There is no reason why a boiler tested under a water pres- 
sure should not be safe to run at the same steam pressure. 
In fact, this is a method often used to test boilers. It would 
be better, however, to test the boiler with water pressure 
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somewhat in excess of the steam pressure, as the steam pres- 
sure might be liable to fluctuate above the tested pressure and 
it is always well to be on the safe side—[Ed.] 





EDITOR THE PRACTICAL ENGINEER: 

Please answer the following questions in the columns of 
the ‘Practical Engineer”: 

(1). At what temperature and pressure is air liquefied? 

(2). Explain the reducing valve for reducing the steam pres- 
sure. 

(3). Describe the mechanism of an electric transformer. 

(4). What is meant by “torque” ? 

(5). What is meant by a “30-mesh” sieve? 

(6). What is the difference between “make and break” and 
“jump” spark ignition in gas or gasoline engines? 

Silver Creek, N. Y. H. W. B. 

(1). The pressure and temperature at which air passes 
from a gas into a liquid is variable, just the same as the pres- 
sure and temperature of steam is variable; although, like 
steam, there is a critical temperature for every pressure when 
this transformation takes place. For instance, if the air was 
under a given pressure, it could be liquefied only by lowering 
the temperature to such a point which might be called the 
boiling point of air at that pressure. The earliest experimenters 
used pressures of 300 atmospheres and a temperature of 140 
degrees below zero, but in the more modern methods only 
pressures which compress its volume 800 times are used. This 
requires a pressure of 1250 to 2000 pounds per square inch 
but the temperature is correspondingly reduced. This is done 
by compressing the air, then cooling it by a flowing body of 
water, then passing it through a long coil of pipes and ex- 
panding the cool compressed air by allowing it to escape 
through a valve into an expansion chamber, where its pres- 
sure falls from 1250 to 300 pounds, which produces a great 
degree of cold; then taking this very cold current of air back 
in reverse direction along the walls of the coil of pipes, and 
causing said returning cold air to further cool the air flowing 
from the compressor to the expansion tank, and finally de- 
livering the cold return to the compressors and compressing 
it again, and so continuing the alternate compressing and cool- 
ing until the air condenses in liquid form. 

On account of its very quick evaporation, liquid air is 
capable of producing the intense cold of 312 degrees below 
zero. So cold is this, that it will freeze mercury so that it can 
be used to drive nails. A beefsteak is frozen so hard at that 
temperature that it can be broken into a thousand pieces, its 
effect upon many other things being equally interesting. 

(2). Reducing valves are used to obtain a pressure lower 
than that generated at the boiler. All reducing valves make use 
of the principle of throttling, which gives a lower steam pres- 
sure without any loss of heat. This throttling is performed 
by allowing the steam to escape from the boiler side of the 
valve to the engine side through a small opening which can 
usually be varied at pleasure to produce the required pressure, 
the smaller the opening the greater the reduction in steam 
pressure, and the larger the opening the less the reduction. 
There are several forms in general use, the Holt, the Mason 
and the Foster valves being examples. In the Holt valve, 
the low pressure steam acts on the lower side of a diaphragm 
and the weight which is on the end of a lever like a safety valve 


acts on the other and which may be set to give any desired 
pressure. The movement of this diaphragm causes a balance 
valve to move to and from its seat which regulates the size of 
the opening and therefore the amount of throttling or reduc- 
tion. It is so arranged that the pressure in the steam pipe does 
not affect the movement of the valve. It depends only upon 
the pressure on the two sides of the diaphragm, which is the 
low pressure steam and the weight. In the Mason valve, a 
spring takes the place of the lever and weight. This spring 
can have its tension altered by a key. When the pressure in 
the low pressure side of the valve has risen to the required 
point, which is determined by the spring, the valve closes and 
no more steam is admitted until the pressure falls sufficiently 
to open the valve again. 

In the Foster reducing valve, which is shown in the ac- 
companying cut, the valve is held open by the spring and levers, 
until the steam pressure at the exit presses on the diaphragm 
sufficiently to close the valve. It consists of a balanced throttle 
valve on a stem G, the position of whose discs is regulated by 
a coil spring, which is in turn connected to a diaphragm through 
a series of toggles, a, a, and levers T, T. The steam on the 
low pressure side of the valve acts on the diaphragm, which 
determines the opening of the valve, through the series of 
levers shown. The steam, in passing through the valve, is thus 
throttled or wire-drawn and so reduced to the desired pres- 
sure. This pressure can be varied by changing the tension of 
the spring, but when the spring is once set for a certain pres- 
sure, that pressure is constantly and automatically maintained 
on the outlet side of the valve. 

(3). The word “torque” is often used in place of the words 
“twisting moment.” It is used extensively in electrical prac- 








Foster Reducing Valve. 


tice when speaking of the power of a motor, the two factors of 
its mechanical rotative power being its “torque” and speed. 
If the field of the motor is maintained constant, the “torque” 
is proportional to the current in the armature, the speed being 
proportional to the voltage. 

(4). A “30-mesh sieve” means that there are thirty openings 
in the sieve for every inch of length or width. 

(5). When the “jump” spark is used for gas or gasoline 
engines, the arrangement for producing it consists of two elec- 
trodes insulated from each other. These are placed in the end 


fe aoe ane A pete REE ENS gee se 


se Bishi case 





























ied 

































October, 1904 





THE PRACTICAL ENGINEER 25 





of the cylinder at a small distance from each other. The sec- 
ondary circuit of an induction coil is connected to these elec- 
trodes. In series with the battery and primary circuit of the 
induction coil is placed a contact operated by the engine, which 
makes circuit and breaks it at the moment ignition takes place. 
The spark “jumps” across the gap between the two electrodes 
and causes the gas to unit. This is known as the “jump spark.” 
In the “make and break” spark igniter, one electrode is fixed 
and the other moves so as to come into contact with it at the 
proper time. A battery and spark coil are connected in series 
with the two electrodes. This kind of a spark is known as the 
“make and break” spark.—[ Ed. ] 
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EDITOR THE PRACTICAL ENGINEER: 

Will you be so kind as to give the rule and example to find 
the horse power of the following pump? 

It is a duplex pump of size 6” x6” x6"; each cylinder is 
running at the piston speed of 30 feet per minute, with a boiler 
pressure of 90 pounds. This pump is connected to a 4-inch 
driven well, 109 feet, but has only about 6 feet lift and dis- 
charges through a 3-inch pipe into an open tank upon the roof 
60 feet above the pump. 

I also wish to state that this pump don’t work to my satis- 
faction. It will not run with less than 50 pounds of steam 
pressure. Can you give me the cause for this? I think it is 
because the steam cylinder is the same size as the water cylin- 
der and I believe the steam cylinder should be larger in order 
to overcome the pressure of water on the water piston. 

Vineland, N. J. F. M. 

The horse power that a pump is giving out can be obtained 
by multiplying the number of pounds of water that is lifted 
in one minute by the height of the lift in feet and the result 
divided by 33,000. In the given problem, the pump cylinder is 
6” x 6” and moves at the rate of 30 feet per minute, which is 
equivalent to 60 strokes per minute, the lift being 66 feet. 
The area of the pump cylinder is 28.274 square inches, which is 
equivalent to 0.196 square feet. In one minute the cylinder 
displaces 0.196 X 30 = 5.88 cubic feet of water. As the 
weight of a cubic foot of water is 62.5 pounds, this is equivalent 
to 367.5 pounds raised in one minute. The lift being 66 feet, 
66 X 367.5 = 24,255 foot pounds per minute for each cylin- 
der, or, 48,510 foot pounds for both cylinders, it being a duplex 
pump. Dividing by 33,000, the number of foot pounds in one 
minute, the horse power that the pump gives out working under 
the given condition will be 48,510 + 33,000 = 1.45 horse 
power. As the efficiency of a small pump is about 60 per cent., 
it would require 2.42 horse power input to get the desired 
power. 

This can be worked out approximately from the steam end. 
If there is a pressure of 50 pounds on the piston and the area 
of the piston is 28.27 square inches, the total steam pressure 
will be 28.27 X 50 = 1413.5 pounds and this multiplied by 
30 feet per minute will give 1413.5 X 30 = 42,405 foot pounds, 
or 84,810 foot pounds for both cylinders. Dividing by 33,000, 
this gives the horse power of the steam cylinders as 84,810 + 
33,000 = 2.67 horse power, or an efficiency of 1.45 + 2.67 = 
54 per cent. This loss of power is due to various reasons, such 
as the losses in the pump incurred by the friction of the moving 





parts, friction of the water in the piping, etc., and it is for these 
reasons that a steam cylinder must be larger than the water 
cylinder in order that the pump will be able to pump against its 
steam pressure, assuming, of course, that they both have the 
same stroke, which is the usual arrangement. 

If the pump does not have to pump against as high a pressure 
per square inch as is used in the steam cylinder, then it is a 
matter of design as to just how large the water cylinder should 
be to do the required work. For instance, in a pump that 
works under a steam pressure of 100 pounds per square inch, 
it would not require a water cylinder of such a large diameter 
as the steam cylinder to do the required work if the water head 
pumped against was equivalent to only 10 pounds per square 
inch. On the other hand, if the water pressure pumped against 
was 200 pounds per square inch, then the water cylinder 
must be considerably less in diameter than the steam cylinder, 
if the steam cylinder works under a pressure of 100 pounds 
per square inch. 

The pump above-mentioned would therefore work better 
under the given conditions if the diameter of the steam cylin- 
der was larger or if the steam pressure was increased.—[Ed.] 


1) 
Vv 





EDITOR THE PRACTICAL ENGINEER: 

Enclosed please find high and low pressure diagrams of a 
tandem compound Harrisburg four-valve engine 1414” x 28” 
x 18”. When the cards were taken the engine was running at 
200 revolutions, with 140 pounds boiler pressure. The indi- 
cator springs used for taking the high and low pressure dia- 
grams were 80 pounds and 20 pounds respectively. Will you 


High 
Crank 











Low 
Head 








Is the Work equally divided ? 


kindly tell me the horse power of the engine and how the work 
is divided between the cylinders? 


Phila., Pa. Coe 


Upon calculation, the horse power of the head and crank 
ends of each cylinder was found as follows: High pressure 
head end, 59.0; high pressure crank end, 56.3; low pressure 
head end, 41.6; low pressure crank end, 28.7. This gives the 
horse power of the engine as 185.6 with the high pressure cyl- 
inder doing 115.3 horse power and the low 70.3 horse power. 
—|[Ed.] , 
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EpITOR THE PRACTICAL ENGINEER: 

I was told by an experienced engineer that when the piston 
of a Corliss engine has travelled exactly one-half of its forward 
stroke, the centre line of the crank is not at right angles with 
the connecting rod. Please tell me if he was right or not, and 
if he was, give me the reason and oblige a constant reader. 

Los Angeles, Cal. P. B. M. 

Your engineer friend informed you correctly. The reason 
that the connecting rod is not at right angles to the centre line 











Relative Movements of Crank and Piston. 


of the crank when the piston has travelled exactly one-half of 
its stroke is due to the so-called “angularity of the connecting 
rod.” The accompanying sketch will illustrate this more 
clearly. 

The radii of the circle, 1, 2, 3, 4, etc., show the different 
positions of crank for every 15 degrees travelled in the revolu- 
tion. OB represents the position of the crank when the piston 
has travelled exactly one-half of the stroke. AB represents the 
position of the connecting rod at that moment. The lines 1, 
2, 3, 4, etc., represent the position of the cross-head when the 
crank is occupying positions I, 2, 3, 4, etc. It can be seen from 
the sketch that when the crank has moved 90 degrees, the pis- 
ton has moved more than half its stroke. 

It is on account of these varying positions, depending on 
the ratio of the length of the crank to the connecting rod, that 
the position of the crank OB is not at right angles to the con- 
necting rod AB. To prove this, divide the distance AO in half 
and with that point as a centre and 1% AO as the radius, 
describe an arc. If the angle ABO is a right angle, the arc 
will pass through the point. This it fails to do with any con- 
struction, so that the angle ABO is not a right angle—[Ed.] 
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EDITOR THE PRACTICAL ENGINEER: 

Please answer the following questions: 

(1). What is the horse power of an engine with a cylinder 
2”x61%” of the Corliss type, running at 50 revolutions per 
minute, with a boiler pressure of 30 pounds? The piston takes 
up one inch of the bore, which leaves 5 inches stroke, allowing 
1-16 of an inch on each end for clearance; cut-off takes place 
at 14 stroke. 

(2). Also state what would be the horse power of the same 
engine running at the same speed with the same cut-off, with 
50 pounds boiler pressure, and what would be the proper size 
for steam ports and exhaust ports? How much lap and lead 
should be given this engine? Is 1-16 of an inch too much 
clearance? 

(3). How much pressure should be carried on the low 
pressure cylinder of a cross compound engine? What is the 
amount of: work it can do if the engine is non-condensing and 


running with 150 pounds boiler pressure, and what will be 
the amount of work if the engine is condensing with 24 inches 
of vacuum? 

(4). Can a pump lift hot water? If not, explain why. 

(5). If a locomotive is built for speed, does the builder have 
to decrease the power in order to get the speed, or can a very 
powerful locomotive be built for high speed? 

Seigfried, Pa. a, M. €. 

(1). As has often been said in these columns, there is no 
way of accurately determining the horse power of an engine 
except from an indicator card, so that results calculated from 
the dimensions of the engine are only more or less approx- 
imate. Using the well known horse power formula, we have, 

PLAN 


mn. f= in which L = § inches, or .416 feet, A = 3.14 





33,000 
square inches and N = 100. Everything is known except the 
mean effective pressure. With an engine cutting off at 44 
stroke, the mean effective pressure is usually about .55 of the 
initial pressure, which would make P=16.5. The horse 
power would then be 

16.5 X .416 X 3.14 X 100 
oy. 2. = 





33,000 
or .065 horse power, a very small power indeed. 

(2). The horse power of this engine when running at 50 
pounds pressure would be .11 horse power. The area of the 
steam port can be obtained by multiplying the area of the piston 
in square feet by the stroke in feet and by the number of 
strokes per minute and dividing by 5000, the allowable speed of 
steam per minute. The result will be the area of the port in 
square feet. In this problem, it gives the area of the ports as 
.026 square inches. The exhaust ports are usually made about 
one-sixth larger than the steam ports. Without going into 
the problem of valve setting, 1-16” of an inch should be suffi- 
cient lap, while the lead would be practically nothing. A 1-16 
of an inch is not much clearance, as allowance must be made 
for the roughness of castings and the wear to be taken up by 
the cross-head and crank-pin boxes. 

(3). The pressures in a low pressure cylinder of a non- 
condensing engine are usually about one-third of that of the 
high. If an engine is designed properly it is usual to expect 
the high pressure cylinder and the low pressure cylinder to 
divide the work, whether the engine is condensing or non- 
condensing. 

(4). A pump cannot lift hot water successfully because as 
the plunger of the pump moves back and forth, it creates a 
partial vacuum in the suction pipe. This will cause the hot 
water to evaporate and the pump cylinder will be filled with 
steam and vapor instead of with water, thus destroying its 
suction qualities. 

(5). The indicated horse power of an engine increases as 
the speed increases, so that it is necessary to build a power- 
ful locomotive to run at high speed. The power of an engine 
depends upon the average pressure in the cylinder and while 
the train resistance increases as the speed increases, this pres- 
sure decreases as the speed increases because of the higher 
piston speed and more rapid valve travel. Increasing the 
boiler capacity and pressure has been the common way of in- 
creasing the power of the locomotive.—[Ed.] 
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The Nae teeeie Feed-Water Heater. 

The use of exhaust steam for heating purposes is now so 
universal and its advantages are so numerous and well known, 
that it would be superfluous to mention them, and yet, there 
are many boiler plants that do not make use of this important 
property of exhaust steam. A boiler plant without a feed- 
water heater is a most wasteful arrangement and as the price 
of fuel saved by their erection is often many times the cost, 
besides other important advantages, their installation is almost 
imperative. 

The Patterson-Berryman feed-water heater, manufactured 
by Frank L. Patterson, 24 Cortlandt St., New York, possesses 
all the up-to-date features demanded of this type of apparatus. 
It consists of a cast-iron shell and settling chamber and a nest 
of seamless brass tubes, both ends of which are expanded into 
an extra thick cast-iron tube plate. The water passes through 
an entire row, or bank of tubes at once, thus circulating through 





Patterson-Berryman Feed- Water Heater. 


the exhaust steam as often as there are rows of tubes in the 
heater and obtaining the full benefit from the heat. Impurities 
in the feed water must settle to the bottom and may be blown 
off, the settling chamber or mud drum being concave, which 
gives great strength to what otherwise would be a weak part 
of the heater. By removing the bolts of the settling chamber, 
shown in the accompanying cut, the interior is accessible and 
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the settling ciate, tube plane’ and tubies may be lowered and 
the interior reached for any purpose. 

The surfaces of the large exhaust passage are arranged to 
arrest the cylinder oil contained in the steam and discharge 
it with the water of condensation, allowing the returns from 
heating system to be used again for feed water. The feed 
water enters the settling chamber and can only leave the first 
compartment by passing upward through the inside row of 
tubes. The water passes around this inside row and enters the 
settling chamber again, from whence it goes into the outside 
row of tubes. After flowing around through the outside row, 
the water finally enters the last compartment, to which is con- 
nected the feed-water outlet to the boiler. This makes the cir- 
culation easy, positive and frictionless and the feed water ob- 
tains the benefit of all heat in the surrounding steam. A feed- 
water temperature of 200 degrees Fahrenheit or above is 
guaranteed any non-condensing plant where this heater is in- 
stalled. 
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An Interesting Exhibit. 

We call attention of our readers to a cut showing the ex- 
hibit at the St. Louis Exposition of the Lagonda Mfg. Co., of 
Springfield, Ohio. These people are manufacturers of the cele- 
brated Veinland Tube Cleaners and other specialties of which 
they make a very complete line. 

















Exhibit of the Lagonda Mfg. Co., at St. Louis. 


The exhibit here shown is in the Steam, Gas and Fuel Build- 
ing, midway between the several types of boilers which are used 
for furnishing steam for the entire Exposition plant, and here 
may be found a great variety of cleaners, as the Lagonda Co. 
make different types of machines suitable for every type of 
boiler and for every size of tube,—Hand Cleaners, Turbine 
Cleaners, and Power Cleaners, so that they can successfuily 
meet the requirements of every customer. 

In the front part of the space, inside the railing, is shown 
the Mechanical Cleaner, which is driven by electric motor or 
other suitable power. On the left hand side parallel with the 
railing, can be seen their Direct Motor Cleaner, which is some- 
thing new in this line. It is a 12” water wheel which drives a 
very powerful cleaning head and with water at 150 pounds 
pressure, develops something like five horse power. 
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Between the desks can be seen their Power Driven Cleaner 
for cleaning the tubes of boilers that use bent tubes, with hori- 
zontal drums at the top. A very interesting machine is the large 
Turbine Cleaner. This is an 8” cleaner and was made specially 
for one of their customers. It is interesting to note the dif- 
ference in sizes of machines. The smallest machine in the 
exhibit is but 114” in diameter. 

The photograph also shows the Reseating Machine which 
this Company has so successfully introduced, also their Tube 
Cutter and Blow-off Valve. A Damper Regulator which is 
made by this concern can be seen in practical use on one of 
the boilers, and here also those interested can see the different 
types of tube cleaners in actual operation, cleaning tubes in the 
boilers in use at the Exposition, for it seems the managers of 
the Exposition have selected these cleaners to be used ex- 
clusively in keeping the boilers clean. This of itself is quite a 
compliment to the Lagonda Co. 

The exhibit is in charge of Mr. J. W. Cunn, the Treasurer 
of the Company, who will be pleased personally to meet any 
engineers or others interested in this line. 

The Company has issued a very attractive little souvenir in 
the shape of a watch charm which they will be pleased to give 
to anyone who will take the trouble to call and ask for one. 


————— 


The Mosher Water Tube Boiler. 

This type of boiler has for a long time been in use for 
marine purposes, but it is said to be equally well adapted for 
stationary purposes, particularly so, when the water used is 
laden with large quantities of impurities and scale making mat- 
ter, on account of the conveniences for cleaning and repair 
which this boiler possesses. 

By referring to the cuts, it will be seen to consist of four 












































port the water drums. The tubes are expanded directly into 
the steam and water drums and may be reached by manholes in 
the head of the drums. The tubes are given a slight curve 
and by the dotted lines it will be seen that they may all be 
cleaned or replaced through a single row of plug holes in the 
front portion of the steam drum. As many as 30 tubes may be 
cleaned or replaced by removing the cover from a single hand- 
hole. 

This boiler also contains a feed water heater which consists 
of two steel drums connected by slightly curved tubes which 
are expanded into them. The drums are fitted with a row of 
handholes by means of which the tubes can be cleaned or re- 
placed through a single handhole the same as in the boiler. 
The drums of the feed water heater are placed out of the path 
of the gases of combustion, thus preventing the possibility of 
injuring them, regardless of the amount of scale which may 
collect in them. 

The path of the feed water is as follows: It is first delivered 
into the lower drum of the feed water heater, from which it 
passes up through the tubes to the upper drum of the heater, 
from which it is piped to the steam drum of the boiler and 
distributed by branch pipes with nozzles projecting into the 
large return pipes that support the steam drum. From the 
large return pipes, the water passes through the large pipes 
shown on each side below the grate, then up through the con- 
nections where it reaches the water drum, from which it passes 
directly into the tubes of the boiler. 

These boilers are particularly adapted for use in basements 
of buildings or where there is limited space as their design is 
elastic. Thus, if the head room is limited, the tubes may stand 
nearer horizontal, or when the floor space is limited, the drums 
may be placed so that the tubes stand nearer vertical, with a 
corresponding decrease in the area of the floor space required. 





Mosher Water-Tube Boiler. 


principal parts: the steam drum, the water drum, the tubes, 
and the return pipe. The steam drum is supported at each end 
by a return or circulating pipe with the necessary fittings, 
which fittings are provided with handholes. The circulating 
pipes extend from these fittings forward on each side with the 
necessary connections, also provided with handholes that sup- 


They can also be made shorter and wider or longer and nar- 
rower as required and are constructed with a large or small 
furnace and can be adapted for burning anthracite culm, low 
as well as high grade bituminous coals, wood, sawdust, or 
bagasse. The Mosher Water Tube Boiler Co., of No. 4 Broad- 
way, New York, are the manufacturers. 
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Valve Troubles. 


Jenkins Bros., of New York, have just issued a little book on 
“Valve Troubles and How to Avoid Them.” Some of the im- 
portant points discussed in it are as follows: 

“Valve troubles may be due either to defective design, ma- 
terial and workmanship, or to faulty installation, lack of care 
or abuse. 

While a valve is by no means a delicate piece of mechanism, 
many users treat it much the same as an ordinary pipe fitting, 
when by exercising a little care, considerable annoyance could 
be avoided. 

Leaking through the seat when closed is the principal and 
most annoying of valve troubles, and is due to irregularity or 
unevenness of the seat or disc, which prevents perfect contact. 
Poor installation, lack of care, or abuse, are usually the cause 
of this trouble when good valves are used, and as other troubles 
are of minor importance in comparison, we shall treat of this 
one only. 

To properly install valves, the following practice is recom- 
mended : 

Piping should be cleaned out before screwing together, and 
if possible the line should be blown out after valves are in 
place. Unless this is done, loose scale or metal chips remaining 
in the pipes may injure the seats or discs and cause leaks, re- 
quiring regrinding, reseating or renewal of discs. Red lead 
or pipe cement should be sparingly used and applied to the pipe 
only, never to the valve; because if put in the valve it is apt to 
be pushed inside by the pipe, stick to the seat and cause a leak. 

Before screwing on a brass valve do not remove the bonnet 
unless absolutely necessary; close the valve tightly to make it 
as rigid as possible, and use the wrench only on the hexagon 
next to the pipe end. If used on the other end the strain is 
liable to spring the valve body and cause leaks, not only in the 
seat but at the bonnet joint. 

If absolutely necessary to remove the bonnet before valve 
can be screwed on, extra care should be taken not to spring the 
body or dent the joint. A pipe wrench should never be used 
for this work, as it not only cuts and disfigures the bonnet, but 
is apt to crush it. 

The best way to loosen a valve bonnet is to hold it firmly by 
the squares in a good vise, screw a piece of pipe well into the 
valve end, then give a quick, strong pull on the pipe. 

A valve should not be allowed to carry the weight of a line 
of piping, as this may spring the seat. A hanger properly 
placed has sometimes remedied the trouble with a leaky valve 
which could not be kept tight before its use. 

For flanged valves the pipe flanges should be made up true 
and close, as strains that would not affect an ordinary pipe 
fitting may spring a seat and cause the valve to leak. Unless 
fitted with a by-pass, it is best to place globe or angle valves so 
that pressure will be underneath the disc when closed. 

It is bad practice to use a wrench or bar inserted between the 
spokes of hand wheel in closing down a valve. When such 
means are employed by one not thoroughly familiar with their 
construction, the seat or disc is liable to be crushed and bonnet 
or yoke overstrained, and the practice is really dangerous. It 
is better to remove the bonnet and examine the valve to ascer- 
tain the cause of leak. 

Valves must be designed and constructed to stand consider- 
able abuse, and although it is commercially important to have 





them as light as possible, strength should never be sacrificed 
to lightness. Light weight valves are more easily injured than 
heavy ones, and are more liable to give trouble. 

No matter how much care may be given to their installation 
and maintenance, the use of cheap and inferior valves is sure 
to prove troublesome and expensive and detract greatly from 
the efficiency of a steam plant, and in order to insure perfect 
satisfaction with the minimum of care and attention, valves 
should be selected of-approved merit and reputation and which 
are guaranteed to do the work for which they were designed.” 
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Fifth Anniversary of Northeast Association. 

On Saturday afternoon and evening, September 3rd, North- 
east Association, No. 20, N. A. S. E., of Philadelphia, cele- 
brated its fifth anniversary at Leiderkranz Park, Tacony, and 
the affair was a magnificent success as well as a credit to the 
committee in charge. The members of all the other local N. A. 
S. E. Associations were invited and also numerous friends from 
other places. In all, there were about five hundred in attend- 
ance, including many ladies, and all enjoyed themselves im- 
mensely. The feature of the day was a ball game between 
Northeast and Merrick, with Joe McKenna as umpire and 
Frank Duemler keeping score. The score was 28-8, when a 
committe of ladies announced supper and McKenna called the 
game on account of darkness, but we noticed that it wasn’t too 
dark for Joe to eat a pretty big supper, and, right here, boys, 
let us tip you off! If you are looking for a girl who knows 
things about culinary, go to Tacony, that supper was great. 
In the evening, there was music, dancing, speeches and popular 
songs, making in all a most delightful entertainment. The 
singing was chiefly by Herbert Self, of the Crandall Packing 
Co., and Joe McKenna, the popular Brooklyn representative of 
the Dearborn Drug and Chemical Works. G. Frank Duemler, 
Philadelphia manager for the same firm, acted as master of 
ceremonies, in which he was ably assisted by other members of 
his Council. Mr. Duemler organized Northeast Association 
and is justly proud of it. 
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Old Colony. 
The meeting nights of Old Colony Council, No. 14, of Rock- 
land, Mass., have been changed to the first and third Wednes- 
day of each month. 
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New Quarters for Lehigh. 

Since the recent convention of the Supreme Council A. O. 
S. E., at Allentown, Lehigh Council of that city has made some 
decided improvements. They now meet one story nearer the 
street; namely, the second floor of the Lawfer Building, where 
they have handsome large quarters all to themselves, carpeted 
and furnished beautifully. 

Many models of steam specialties and appliances are on ex- 
hibition in the rooms, including a Corliss engine and dynamo. 
The Council will be pleased to find space for other samples and 
models of anything in the line of steam plant equipment or 
supplies. Those desiring to communicate with the Council 
should address A. P. Dreisbach, 728 Chew St., Allentown, Pa. 
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E. Fearon Company, 110 Oxford street, 
Philadelphia, have just opened new shops for 
machinery repairs, under the management of 
Mr. James Fearon, formerly master mechanic 
for the Quaker City Dye Works and well 
known as a mechanic of exceptional ability. 
The new company will devote their attention 
chiefly to repairs of steam engines, pumps, 
etc. 





Owing to the recent death of Mr. R. S. 
Spencer, who has for many years represented 
the Direct Separator Co. in Philadelphia and 
vicinity, this well-known firm have found it 
necessary to make other arrangements. 
Hereafter Mr. A. Don. Heyl, of 1609 Fil- 
bert street, Philadelphia, will look after their 
interests in this city, and any business re- 
ferred to him will receive prompt attention. 





Mulconroy & Co., formerly of 1215 Mar- 
street, Philadelphia, have removed to 722 
Arch street, where they will carry a large 
and very complete line of packings and me- 
chanical rubber goods. 





A jug of water is all they ask. That’s easy, 
isn’t it? Then the Continental Chemical 
Co., 2923 N. Broad street, Philadelphia, 
promise to send you a free analysis and to 
prescribe a cure. If you don’t want the anal- 
ysis, write for their booklet; it contains some 
warm arguments. 





The Sterling Pipe & Blower Co., of Hart- 
ford City, Conn., have recently received an 
order for a 24-inch and an 8-inch Sterling 
exhaust pipe head for shipment to the Phil- 
ippines. The exhaust head department of 
this company has grown so rapidly that it is 
now one of the most important departments 
of their enormous sheet iron factory. Their 
business has increased to such an extent in 
all departments that they have recently 
doubled their floor space. In a year of busi- 
ness depression this speaks volumes. 





Engineers should endeavor to learn as 
much as possible about every valve on the 
market, and certainly should understand the 
construction and operation of those valves 
which are specially designed for very high 
pressures. He should also know the various 
uses for which each valve is specially in- 
tended and the sizes in which it can be ob- 
tained from stock, as well as the prices of 
each. In this connection, a little catalogue 
published by the Homestead Valve Co., 
Box 1754, Pittsburg, Pa., will be of interest 
to all. A copy will be sent upon request. 
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The Webster system of steam circulation 
will be installed in the new department stores 
of John Wanamaker in Philadelphia and New 
York. The Webster system was used in the 
old Philadelphia store for six years, and gave 
such satisfaction that it was adopted for the 
new stores, which are the largest buildings 
of their kind in the world. 





One of the best rewards ever given to 
engineers for a little thought is offered by 
the Federal Valve Co., 2534 Western avenue, 
Seattle, Wash., who manufacture the Mul- 
lins Automatic Controller for Boiler Feed 
Pumps. On page 48 of this issue of The 
Practical Engineer will be found a sectional 
view of the valve. Don’t fail to look at it. 
Fifty dollars will be given for the best rea- 
son why it works, $30 will be given to the 
second best, and 20 to the third best reason. 

So write to them and give them your 
idea. If it’s good, you stand a chance of 
winning one of the prizes. 





A sample bar of Stephenson Bar Belt 
Dressing will be sent free to any reader of 
The Practical Engineer upon request. Ad- 
dress Stephenson Mfg. Co., Albany, N. Y. 





Don’t kick, even if your pump does. Write 
to the Lackawanna Pump Works, Walnut 
street and Capouse avenue, Scranton, Pa., 
for a copy of their new catalogue, which 
tells about a pump that never kicks. 

Mr. Chas. M. Eddy, secretary and treas- 
urer of the Dearborn Drug and Chemical 
Works, was a welcome visitor at the offices 
of The Practical Engineer during the past 
month. 





If you are troubled with vibration in your 
steam mains, try the Simonds Receiver and 
Separator, built by Frank A. Simonds, 421 
Houseman Building, Grand Rapids, Mich. 





Mr. Chas. S. Platt, secretary and general 
manager of the Norristown Covering Co., 
Norristown, Pa., has just returned from a 
business trip through New York State, 
where, he informs us, he found the outlook 
for new business very encouraging indeed. 
He says there is plenty of new work in sight. 
In fact, the factories of his company have al- 
ready had to run nights to fill orders, despite 
the fact that the covering season is only just 
commencing. Mr. Platt says they expect to 
make this their banner year in spite of the 
fact that a great many people are complain- 
ing of dull business. Verily, you can’t keep a 
good thing down. 





“A Brief History of Lubrication” is the 
title of a little booklet published by the 
Keystone Lubricating Co., Twentieth and 
Allegheny avenue, Philadelphia. It is inter- 
esting and will be sent free to engineers 
upon request. A large can of Keystone 
Grease and a brass cup will also be sent free 
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to any engineer mentioning The Practical 
Engineer. 





The new home of the O. F. Zurn Company, 
the popular Philadelphia oil house, at 23 and 
25 South Fifth street, next door to the 
Bourse, is an attractive and excellent loca- 
tion. The engineer friends of the company 
are invited to call and see the new place when 
in the vicinity. 





The big four of a steam plant as defined by 
Richard Thompson & Co., 126 Liberty street, 
New York, consists of grate bars, tube clean- 
ers, damper regulators and indicators. If 
these four articles are properly made and in- 
stalled, Mr. Thompson thinks, the engineer 
should be able to run the plant economically, 
Mr. Thompson has had over twenty-five years 
practical experience in the manufacture and 
use of these articles, and he sums up their 
virtues as follows: 

Grate Bars.—The object of a furnace grate 
is: to support the fuel without waste; to sup- 
ply through its spaces the necessary amount 
of air uniformly and in every part of the 
furnace for the purpose of combustion, and 
to be of such construction as to maintain 
an even surface with sufficient strength to 
insure durability. Both shaking, dumping 
and stationary grates of this construction 
are shown in Booklet F. 

Tube Cleaners.—The soot ejector or in- 
jector blower (according to conditions) will 
clean the tubes quickly and thoroughly. 
They are used very extensively and sent on 
approval. Booklets C and D explain them. 

Damper Regulators.—That a uniform pres- 
sure on steam boilers is desirable, beneficial 
and economical is admitted by all steam 
users. When the proper pressure for the 
load on engine is ascertained, the regulator 
should be set at that point. If you use a 
Thompson Regulator it will do the work to 
perfection. It will operate one or a dozen 
dampers within one pound variation of steam. 
It is also a great coal saver. Four of these 
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STEAM PUMP 
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Manufactured by the 


Union Steam Pump Co. 


BATTLE CREEK, MICHIGAN 
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regulators operate the dampers of the larg- 
est power house in the United States. They 
are fully illustrated in Catalogue T. 

Last but not least is an indicating outfit. 
No steam plant is properly equipped without 
one. It is to an engine what a safety valve 
is to a boiler. It should be used regularly. 
Diagrams when properly taken show the 
operation of steam in the cylinder. Valves 
can be properly adjusted and the correct 
steam pressure for the load determined. It 
may be termed looking at the inside of a 
steam engine in operation. There are a 
number of indicators in use, but the Thomp- 
son can always be depended upon to show 
accurate results. It is described in Booklet 
A. Any of these booklets will be sent upon 
request. 





An Indicator Free is the offer which the 
Indicator Instruction Company, of Scranton, 
Pa., has been making, and they inform us 
that this offer has resulted in so many enroll- 
ments that they have been practically 
swamped with business, which has made them 
very much in arrears. They advise us that 
while this state of affairs has been flattering, 
yet it has been annoying both to themselves 
and their students, and they have added to 
their facilities and are now in shape to take 
care of all business promptly. About Octo- 
ber 1st they will open an office in Philadel- 
phia, Newark and New York. They already 
have an office at 28 School street, Boston, 
Mass., so that engineers in the vicinity of 
these cities by writing to the Scranton office 
may have a representative sent to them with- 
out delay. 





Perhaps the best equipped foundry in 
America for making general boiler castings, 
boiler fronts, furnace castings, grate bars, 
etc., is the plant of the Kutztown Foundry 
and Machine Works at Kutztown, Pa. This 
concern also makes the Compound Separator 
which is attached to the steam main inside 


JUST A MONENT 

is required to order 

THE BURT EXHAUST HEAD. 

Severe and thorough tests have proven that it 

IS THE WORLD’S STANDARD. 
It is the safest, most 
teliable, durable and 

Fr economical head made. 

It allows only absolutely 
dry steam to escape from 
the exhaust pipe. 
Sent anywhere on 
approval. 
“The Burt Exhaust 
Head gives entire satis- 
faction.” 
Edison Storage Battery 
Co., Glen Ridge, N. J. 


THE BURT MFG. CO. 


Largest Manufacturers of Oil Filters in the world. 
204 Main St., Akron, Ohio, U. S. A. 


Also supplied by Oil Companies, Engine Builders, 
Dealers, and Power Contractors." =*~> 


FAIRBANKS CO. 


Sole Agents for Philadelphia. 


the boiler for the purpose of protecting the 
engines against water and to insure dry 
steam. 
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The Heintz Steam Trap, always an inter- 
esting bit of mechanism, continues to meet 
with much favor among engineers. The fea- 
ture of this trap that appears to be most ap- 
preciated is that it is operated entirely by 
the temperature, opening at 211 degrees 
and closing at 212 degrees of heat, that 
is, when water accumulates at the trap 
sufficiently to reduce the temperature one de- 
gree below the boiling point, the valve opens 
and discharges the water, closing instantly 
when the higher temperature strikes it. 
Booklet No. 4, published by the makers of 
this interesting trap, tells about it in detail. 
A copy of it may be had by writing to Wm. 
S. Haines Company, 136 South Fourth street, 
Philadelphia. 





WANTED: Men visiting engineers to solicit 
subscriptions on commission basis. Ax first class 
agent for New |England states especially desired. 
Address, Engineers’ Review, Caxton Building, 
Cleveland, Ohio. 





Two Good Second - Hand 
Feed-Water Heaters 


One 100 Horse-Power——One’200 Horse-Power 


FOR SALE CHEAP 


Address, “HEATERS” 


Care of the Practical Engineer, 46 North Twelfth 
Street, Philadelphia, Pa. 


NY good hand pump readily de- 
livers Dixon’s Flake Graphite, 


mixed with oil, to a valve, no elaborate 
devices or expensive changes are 
necessary. 

The application of Graphite is as 
simple as its effect is marvelous. 

To know Dixon’s Graphite is to 
swear by it. 

Send for Booklet 96—C..and learn 
all Dixon’s Flake Graphite can do 
for YOU. 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 





Most engineers’ supply houses carry the 
Climax Steam Joint Clamp in stock, and a 
good many steam plants have some leaky 
joints to look after, or will have when the 
first cold snap comes. The Climax is an ef- 
fective and economical remedy. The manu- 
facturers are James McCrea & Co., 67 West 
Washington street, Chicago, III. 

Many steam gauges are inaccurate. Some- 
times this condition has been blamed for 
boiler explosions, and perhaps justly. Wm. 
E. Benson & Co., 1001 Chestnut street, Phil- 
adelphia, make a specialty of testing and reg- 
ulating gauges at a very moderate cost. See 


advertisement elsewhere in this issue. 


We Can Keep 
Scale 
Out of Boilers 


Are you looking for a simple comprehen- 
sive and effective method of preventing scale 
from forming in your boilers, a method that 
can be installed at a most reasonable cost, 
and that can be operated without constant 
attention and at a minimun expense? 

We have just this method, and it is only 
necessary for you to write us, stating your 
conditions and requirements to obtain our 
catalogues and the fullest information regard- 
ing this method of ours. 

What do you think of the scheme of con- 
serving and utilizing all the good water that 
you have about the plant, such as your live 
steam drips and condensed exhaust, and 
making up the balance required with fresh 
water: giving all the advantages of mechani- 
cal purification and treating the raw water 
before it enters the boiler to bring down its 
hard scale forming elements ? 

It is the logical way of getting at the 
problem of keeping scale out of boilers, with 
the least possible cost, and if the system is 
flexible, so as to handle varying quantities of 
scale, and so that any engineer or fireman 
can run it, it will certaintly fill the bill. 
Our system fills the bill. 

Meanwhile, we would be very glad to 
hear from you and to have particulars of 
your conditions and requirements. 

Likewise, if you are only interested in 
heating your water, or taking oil out of 
exhaust steam or water out of live steam, we 
can surely be of assistance. ¢ 


HARRISON 
SAFETY BOILER WORKS 
3144 N. 17th Street 
PHILADELPHIA, PA. 

Manufacturers of Cochrane Feed Oil 


Separators and Sorge-Cochrane Water- 
Heaters, Cochrane Steam and Systems. 
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registered with us for positions. 


BOTH PHONES, (Direct Lines) 





Engineers and Firemen 


A wen selected crew of men with city 
references for soberity and experience are now 


Ror prompt and satisfactory results, phone the 
MECHANICAL DEPARTMENT 
HENRY GREENEWALD COMPANY 
250 South 11th Street, Philadelphia, Pa. 


No advance. No registeration fees. We charge for results 
ONLY that proves the character of this exchange. 











RICHARD THOMPSON @& CO., Sole Manufacturers 
128 LIBERTY STREET 


The Thompson 


Indicator with Reducing Wheel. 

We also make 
Damper Regulators, 
Tube Cleaners, 
Shaking, Dumping 
and Stationary 
Grate Bars. 


Send for Catalog. 





NEW YORK, N.Y. 























October, 1904 


THE PRACTICAL ENGINEER 


33 





O4O46604464466606006 


There Must Be Some Reason 
WHY 


Homestead Valves 


are demanded in all four quarters of 
the globe 








We will impart the secret to you. They 
are higher priced and very much better than 
the ordinary kind for all HARD-TO-FILL 
places. | 

Write for Booklet No. 10, just issued. 





Homestead Valve Mfg. Co. 


Box 1754, Pittsburg, Pa., U. S. A. 


Works at Homestead, Pa. 
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Practical Ammonia Refrigeration 


By REDWOOD 


A practical American handbook for engineers 
and helpers in charge of ice plants. I'lustrated, 
cloth. By mail, $1.00, or will be sent free as 
premium for a club of three subscribers to 
The Practical Engineer, at 50 cts. each, address 
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46 N. Twelfth St. Philadelphia 








Locke Damper 


Regulators 
8000 SOLD SINCE 1886. 


Regulators for Sugar Refineries, 
Paper Dryers, Drying Cans, Dye Houses 





We Succeed Where All Others Fail 


Catalog Upon Application 
Prices Greatly Reduced 





Sent Anywhere on Thirty Days Trial 


Wm. E. Benson & Co. 


1001 Chestnut St. | PHILADELPHIA, PA. 


























Engineers, 


Shield 
Yourselves ! 





If you want to shovel less coal, have 
fewer repairs necessary, and little or no 
Sunday work, read and remember the 
following : 

Any engineer who had always used P. P. P. Packing, 
and therefore knew that sliding wedge packing was THE pack- 
ing, one day had one of the many imitations palmed off on him 
for genuine P. P. P. Soon he had to feed more coal and the 
box needed repacking just as often as it does when ordinary solid 
packing is used. The case came to our attention, we showed 
him how he had been imposed upon, and he always insists 


that our trade mark be on the box and on the cloth P 
* 
wound around the packing. It isn't P. P. P. 
* 
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SAVED 


PULL 


The ** P. 8. i.°° 
Quick-Closing 


Water 
Gauge 


A Pull on the Chain Does it. 
Strongly Made. 
Low in Price. 
Sent on Approval. 
Satisfaction Guaranteed. 

We also make the 


“Pp. B. H.” 
IMPROVED 
GAUGE COCK 


raul 8. HUYETTE 
1245 BETZ BUILDING 


PHILADELPHIA, PA. 

















ALGEBRA SELF TAUGHT 


The Best Book for Young Engineers. Com- 
mencing from the very beginning and going 
step by step from one stage to another, simply 
written, easy to follow and soon understood. 
FREE for a club of 3 subscribers to THE 
PRACTICAL ENGINEER at 50 cts. each. 
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Watson & McDaniel Co. 


Send for 
1902 


Catalogue Trade 








blow steam; neither do they back up water 


_ ae 228 
by REDUCING VALVES 
EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 
GREASE EXTRACTORS, 
STEAM SEPARATORS, etc. 


Pra, McDaniel Steam Trapy 
pope a ‘ Always have a Water Seal over the valve and never 
~/ =S . oat 


MANUFACTURERS 


147 N. Seventh Street 1, i235. 





Steam Coal a Spe 


A. CRAWFORD COAL 


clalty Telephone Connection 2-25-6¢ 








1829-1833 N. Tenth St., Philadelphia, Pa. 











GETTING 


SUBSCRIPTIONS 


FOR 


The Practical Engineer 
is easy, it pays too, and more- 
over you have the satisfaction 
of knowing that you are giving 
each subscriber the best value 
that he ever purchased for 
fifty cents. 

The Practical Engineer is 
admitted to be the largest and 
best engineers paper ever 
published anywhere in the 


world for fifty cents a year. 








p 


: 





\ 














durable, 





Kieley’s Cantilever Expansion Steam Trap 


Discharges against pressure—operates in any position; will not 
become air-bound ; never freezes: simple in construction ; 


all conditions. Send for Catalog Tellus about it and the many superior points of 





light, and easily adjusted. Guaranteed under any and 


other up-to-date steam appliances we make 





KIELEY & MUELLER 
34 West 13th St., - New York 


JAMES J. ROGAN 
810 Race St., Philadelphia 
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UNITED STATES 
Piston Rod and Valve Stem 


PACKINGS 


Do their work well. 

Their use will save you considerable 
money and endless trouble. 

We can present convincing proof of 
their worth. 











sass, fo... | 


CLASS No. 1 PACKING SEND FOR CATALOGUE AND PRICES 


The United States Metallic Packing Co. 


MAIN OFFICE AND WORKS: 
509 Great Northern Building No. 427 North Thirteenth Street. 
GHICAGO, ILLS. PHILADELPHIA, PA. 































Dirty roofs and walls give your plant an unbusiness like appearance. 


Neatness in this respect can be secured at a comparatively small expense. 


‘The Sterling Exhaust Head 


Will do it Perfectly 


No back pressure on your engine. 


All the water and grease in the steam entrapped and drained to any desired point. 


WE PREPAY THE FREIGHT. 
YOU RETURN THE HEAD IF NOT AS REPRESENTED 


Sterling Pipe and Blower Company 


HARTFORD, CONN. 
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There is only ONE 


ALBANY 
GREASE 


and we are the only makers 


LUBRICATES EVERYTHING 
Adapted to all kinds of machinery 
Cost of using oil 


Cost of using Albany Grease 


Remember, a sample can of Albany 
Grease with an Albany Grease Cup free 
of charge or expense for testing. 

The only information necessary to send 
is, pipe connection in bearing, depth of 
oil hole from top of cap to journal, and 
ate particular part of machinery on which 

he same is to be tested. 


THIS TRADE MARK ON EVERY PACKAGE. ADAM COOK’ Ss: BONS 











Sold by Engineers and Mill Supply Dealers 
the World over. 313 West St., 








MOST SATISFACTORY MOST CONVENIENT 
THOROUGHLY RELIABLE EFFECTUAL ECONOMICAL 











— Oy AES 
: 7 ra) 
© 
Has revolving steel cutters working diagonally on anti-friction bearings. Work well in 
straight or bent tubes. No special fitting. 
E KNOX CO., Reading, Pa. 


Feoferfesfererferferferferfe ferdeefeferfeferfeoferfeoferferferfesfesferfe ealesforfesferfesferfesferfesforfesferfesferfesfeafeoge 
ALGEBRA SELF TAUGFT is an excellent book, commencing 


at the beginning and giving step to step from one stage to another. GIVEN 
FREE for a club of 3 subscribers to THE PRACTICAL ENGINEER at 50 cts. each. 


(heeled rnbbeehebeeetetrie 
THe KNOX “tbe eee | 
: 


There’s | 
Always a Best Machine 


In every line. One that everybody 
recognizes as standard, Among 
Tube Cleaners is 


The WEINLAND 


No. 8 TURBINE, Patented. 


This Cut shows Our No. 8 
The King of Turbine Cleaners 


We have others, Hand Cleaners and Power 
Driven Cleaners—all kinds and sizes for all 
styles’ of boilers and all sizes of tubes. Get 
our catalogue of Tube Cutters, Damper 
Regulators and etc. 


The Lagonda Co. Springfield, O. 








Boiler Tube Cleaners 
Blow-off Valves 





id 178 20 


The Liberty Turbine Boiler Tube Cleaner 


will clean tubes more thouroughly, at less cost, and in less time than 
can be done by other means. 


This we guarantee. 





We also make the Niagara Turbine 
TubeCleaner. We have suit for in- 
fringement of patents against a user of the 
Weinland machine, and will sue all other 
infringers 


The Faber Blow-off Valve 
washes its face every time it is opened and 


closed. 
A connection at C admits steam at 


boiler pressure to chamber B, whence it 
escapes through slot E all around the seat, 
and sweeps both seat and disk free from 
sediment just before closing. It will last 
as long as a steam valve without leaking. 


Liberty Manufacturing Co. 
6907 Susquehanna Street - Pittsburg, Pa. 

















The Union Boiler Tube Cleaners 


POWER OR IMPULSE 


Are the oldest and most efficient Boiler Tube Cleaners on the market. 
They take out all the scale. 





The Gem Flue SGIADPEP smoke Fae Boiler 
Smoke Flue Boilers 
We also make Gem Oilers, Patent or Plain, Torches 
and Heavy Brazed Steel Oilers, Flexible Shaft- 
ing, Loose Pulley Lubricator. 
Write for Catalogue and Prices. 


Gem Manufacturing Co. 
Spruce near 33d Street - Pittsburg, Pa. 
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WHAT IS THE BEST CURE FOR SCALE, FOAMING AND CORROSION? 
SIMPLE ANSWER 


C. C. C.-BOILER COMPOUND 


PREPARED ESPECIALLY FOR YOUR USE. 
THERE IS NO USE ARGUING—A TRIAL BARREL IS OUR ONLY PROOF, 


“NO CURE, NO PAY’’—THAT’S OUR WAY. 
DON’T WONDER.—ASK |! 


2923 N. Broad St. Continental Chemical Co. PHILADELPHIA, PA. 








722 ARCH STREET Is Our New Address 
MUCONROY CO., Incorporated 


Manufacturers of 


RUBBER GOODS, PISTON AND SHEET PACKINGS 














We and our predecessors have made Red Star Boiler 


Compound for over twenty years. 


We have done nothing bu make Red Star, except 
to sell it. We have had many and various experiences;with 
different conditions. Sometimes we have made mistakes. 


These we have profited by. 


Other times we made successes. These :we thave 


' adopted and improved. 





To-day we can say that we know the boiler com- 
pound business up to date. Next year we will know more, if there’s more to know. 


Now and at all times the benefit of our experience is yours for the asking. 


Send for our new 96 page booklet. IT’S FREE. 


LAKE ERIE BOILER COMPOUND CO. 


CHICAGO STREET BUFFALO, N. Y. 
BRANCH OFFICES 


NEW YORK CITY PITTSBURG CINCINNATI KALAMAZOO 
171 Broadway 326 Fourth Avenue 70 Mitchell Building 210 S. Pitcher Street 
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GASOLINE AND OIL ENGINES 


By GARDNER D. HISCOX, M. E. 













Tenth Edition, Revised and Much Enlarged 








The best American book on this subject, and a book designed for the general information of 
every one interested in this new and popular motive power. 

This book treats of the theory and practice of Gas, Gasoline, and Oil Engines, as designed 
and manufactured in the United States. It also contains chapters on Horseless Vehicles, 
Electric Lighting, Marine Propulsion, etc. 


Large Octavo. Illustrated by 312 Engravings. 396 Pages. 


Price, $2.50, or will be sent free for a club of eight subscribers to Tue Practicar 
ENGINEER at 50 cents each. 
















JusT PUBLISHED 





MECHANICAL REFRIGERATION AND ICE-MAKING AS IT IS TO-DAY 


PRINCIPLES AND PRACTICE 


Artificial Ice-Making and Kefrigeration 


Comprising: Principles and General Consideration ; Practice as Shown by Particular Systems 
and Apparatus; Insulation of Cold Storage and Ice Houses, Refrigerators, etc.; Useful 
Information and Tables. 








By LOUIS M. SCHMIDT 





Second Edition, Revised and Enlarged 


Illustrated by One Hundred and Fifty-three Engravings. xvi+291 Pages, 8vo. 


Price, $2.50, or will be sent free, as premium, for a club of eight subscribers to THE PRACTICAL 
ENGINEER, at 50 cents each. 




























HAND-BOOK OF 


CORLISS STEAM ENGINES 


Describing, in a comprehensive manner, the Erection of Steam Engines, the Adjustment of 
Corliss Valve Gear and the Care and Management of Corliss Steam Engines. 


By FRANK WILLIAM SHILLITTO, JR. 
Illustrated by 64 Original Engravings. 200 Pages, 


Price, $1.00, or will be sent free for a club of three subscribers to THE PRACTICAL ENGINEER, 
at 50 cents each. 
















THE PRACTICAL MANAGEMENT 


DYNAMOS AND MOTORS 


By FRANCIS B. CROCKER and SCHUYLER S. WHEELER, D. Sc. 
WITH A SPECIAL CHAPTER BY H. A. FOSTER 


This book treats upon the Principles of Dynamos and Motors, and their General Care and 
Management. It is an excellent little volume, and is worth many times its cost. 


12 mo., Cloth. 210 Pages. 100 Illustrations. 


Price, $100, or will be sent free for a club of three subscribers to THE PRACTICAL ENGINEER, 
at 50 cents each. 














Address, THE PRACTICAL ENGINEER, 46 North Twelfth Street, Phitadelphia. 
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WILLIAM MILLIGAN Pines: (oyinewan1 220 Sansom Street, Phila., Pa. 


Manufacturers’ Agents for | SOLE AGENT for Pennsylvania 


Philadelphia, representing the and Southern New Jersey and 
Delaware for the 


Watts Regulator Co.}  sT1LLMaN. 











Manufacturers of Steam Appliances, CARMICHAEL 

Steam Regulators, Water Regulators IMPROVED 

and Pump Regulators, Steam Traps, DAMER 

Boiler Oil Feeders Reducing Wheels. REGULATOR augue Send for prices and circu- 
(10 IMPROVEMENTS) Sa lars as above. 
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YOU CAN’T LOSE-- 


Our plan is so simple and fair and square that you can’t lose. 


Universal Belt & Pulley Reg. Co., Brooklyn, Mar. 15, 1904. 
New York 
GENTLEMEN :—The covering which you put on our pulleys at our factory, 28 & 30 Rodney Street, Brooklyn, has proved eminently 
satisfactory. Prior to its being put on one of the motors which drove the line shafting had to be set at an angle in order to keep the belt on the 
pulley. Since the application of your covering the motor has been squared up and is running perfectly straight. 
We take great pleasure in recommending the covering. Yours truly, 
WATERBURY & CO.—Per Geo. W. Nock. 


THE UNIVERSAL BELT AND PULLEY REGULATOR 


is sold on a thirty day trial. Can anything be fairer than that? It is guaranteed to last five years. Pulleys re-covered free of charge if 
worn off before end of time started. For either iron or wooden pulleys. It’s to prevent slipping too. Send us the size of the pulley you wish 
to cover and we will give price of work complete. 


235 Lexington Avenue, Universal Belt and Pulley Regulator Co. © New york city 























The Importance of a Reliable Lubricator 

q The work which a lubricator 

- should do is so vital to the welfare of 

the engine and to its efficiency in the 

Pi consumption of steam that it is very 

hee Ci. = " poor policy to take any chances with 
“Tl he c inferi The 


cheaply made or inferior goods. 
A TABOR 
CROSBY OR 
AMERICAN- 
THOMPSON 


injury to the cylinders, resulting 
from imperfect lubrication, would 
very soon amount to several times the 
cost of a first class lubricator. 
Also 500 other things including every article, tool or 
device an engineer may want. For Free premium list 
and full particulars regarding this remarkable offer, fill 
out and mail us the coupon below. 


The Detroit Lubricators have 
FRANCE PACKING CO.,, inc. 


been used by fully 
nine-tenths of the 
prominent builders 
State Road, Tacony, Philadelphia 
MANUFACTURERS OF 
METALLIC, FIBROUS anp SHEET PACKINGS 


of American steam 
engines for up 
wards of 25 years, 
and there are over 
700000 of steam 
in use in all parts of the world. 
An engine equipped with a Detroit 
Lubricator will be perfectly lubri- 
cated and economically operated. 


: ’ Date, 1904. ts i. i M ul Avoid imitations. Our name is 
FRANCE gee a a Philad’a =) 3 )=—Ss stamped around the body of every 
ate Rd., Tacony, : f@ 





Tear OFF Here 





lubricator we make, and on the 
boxes in which they are packed. 


OUR CATALOGUE 
dg 6 ON APPLICATION 
My address is : Sek 


Iam employed by oe Detroit Lubricator Company, P&TRO! 


Give Complete Address. 


Gentlemen: 
Kindly send me premium list and full particulars regarding the in- 
dicators and other articles you are giving to engineers. 
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INSTALL LHE 


Cigilant Water 
Feed Regulator 


THEY WILL PREVENT A 
DOSE OF WATER IN YOUR 
ENGINE CYLINDERS. 











Let us send you a list of users that 
you may investigate. Write 


CHAPLIN FULTON Mega. Co. 


32 PENN. AVE. PITTSBURG, PA. 











The REASON ee H cae 
e 


Is the best for your purpose is— 
It has no levers and toggle joints 
to wear; Only one valve, which 
has bronze valve and seat; The 
float is guaranteed to withstand 
300 Ibs. pressure; Thousands in 
use satisfactorily on both high 
and low pressure; All traps 
guaranteed to give satisfaction 
and the price considerably less 
than any other first-class trap 
on the market. 
Manufactured by 


w» JAMES McCREA & CO. 
=) 67 W. Washington St., CHICAGO 


AGENTS IN NEARLY EVERY CITY 




















STEPHENSON 


BAR BELT DRESSING 


lax } 


GOOD ALL THE TIME. 
GREAT IN EMERGENCIES. 


Why shut down to take upa slack belt if 
it can be made to do its work without? 

Keep the wheels turning. 

Save the lost time of idle hands. 

Cement a three-corned friendship between 


your employer, yourself and us by writing us for 


a FREE SAMPLE and testing it. 





STEPHENSON MFG. CO. 
ALBANY, N. Y. 












Everyone knows 







that Automobile Tires are made of the finest 
grade of Para Rubber. We have been using the Scrap 
or Waste from these tires to make a special grade of fine 


SHEET GUM 


“Auto” Packing 


20 cents per pound 


For hydraulic and low pressure steam joints, gaskets, etc. It is press cured 
material, natural gray rubber color, cloth. insertion, all thicknesses. Why 
pay 50 cents per pound for fancy packing? Send for sample. 


SAYEN & SCHULTZ 
MECHANICAL RUBBER WORKS 

13th & Commerce Streets 

PHILADELPHIA, PA, 















CIRCULATING 
AND EXHAUST 
FANS FOR 
VENTILATING 
PURPOSES 
also 
Light Pulleysand Hangers 
for Shafting. 


Prices on Application. 


Send for Circular. 


JOSEPH CARR, Manufacturer, 132 N. Seventh St. Phila. 











INDICATOR 


; a With our course of Indicator In- 


ie struction and you have the instru- 
ment—A ‘GOOD ONE, TOO, 


while you are learning—you can pay all cash, or you 






can pay $5.00 down and $5.00 per month, just as you 
please. ‘The course is thorough, from “A to Z,” and 
when completed, you get a handsome diploma. Write 
for prospectus and free pocket case of 6 accurate 
indicator scales. We have an office in Boston and 
St. Louis, and after October 1st will have one in New 
York, Newark, N. J. and Philadelphia. Our repre- 
sentative will call if you invite him. Special offer for 
October. Address 


Indicator Instruction Co. 
190 FRANKLIN AVENUE 


SCRANTON, PENNA. 





‘ 
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W. F. RUWELL 


Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines, 
Cylinders and Valve Seats 
Rebored in Place 
We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 


Office and Works, 
719-721 
NOBLE STREET 


PHILADELPHIA 









Tele. Connection 


We make a specialty , 
of Metallic Packing 
or Piston Rods. 








BOTH 'PHONES 


KH. FEARON & CO. 


Engineers and Machinists 


110 OXFORD STREET 
PHILADELPHIA 


Engines, Pumps, Boilers and Electrical Machinery 
Textile, Dyeing, Chemical and Paint Machinery 


REPAIRING AND JOBBING PROMPTLY ATTENDED TO 








James Gemmell Phones—Ro" tone 43-82 D 


CYLINDERS OF ENGINES AND PUMPS 


TAGRINERY ain REPAIR 


STACKS, TANKS 





General Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 
jJ. Gemmell, Supt. Phila., Pa. 764 Swanson 8t. 





SGTABLISHED 1671. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 


Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 
Shafting, Hangers, Pulleys, Etc., Eto. 





120 North Sixth Street, Philadelphia, Penna. 


TELEPHONE 





Steam and Gas Engine Repairing 





, Taper Crank Pin Holes etc., Reface 
ee Flat Valves, Turn off Crank Pins. 


NEW PISTONS, ALL STYLES, STEAM SPECIALTIES 





Emergency Repairs, Day or Night 





ESTIMATES FURNISHED 


The Kruaer & Blind Co., 


511 and 513 Master Street, Philadelphia 


KEYSTONE 


BELL | Telephones 


ALL WORK GUARANTEED 


MACHINISTS AND 
ENGINEERS 





KEYSTONF BELT PUMP 





Walsh Metal Face Packing 


Adapted to all kinds of Steam and Water Packing. Will 
not cut Rods, will not wear rods to shoulder, will not harden 
More durable than fibrous packing. Less 


under compression. 


friction, as it is lubricant of itself. 
hammers, cranes, valves, expansion joints, pumps, elevators, 
accumulators, hot-water plunger pumps, etc. 


and Square Flax Packing in Stock. 
PACKING FOR ELEVATORS a Specialty 


Walsh Combination Gaskets 


WILL NOT BLOW OUT 


For packing engines, steam 


Cotton, Linen 








hel 


A—Fibrous Packing. B—Metal. 
C—Open space to avoid butting when cover is worn off. 
D—Section of metal cut out at C. 


Walsh Packing Co. 


1118 and 1120 S. Seventh St., Philadelphia, Pa. 





Can be used from 10 to 40 times. 
The Cheapest Gasket Made. 


A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and Rainbow Rubber as 
shown in cut. Made different widths and thicknesses for man and hand hole Gaskets. 
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- impure water if you can get it + For Main Driving and General Use %. 
» pure; then why feed your IS A DISTINCT ECONOMY * 
4 boilers on a water that 18 going over any other belting. Wee will gladly furnish practical 4 
} to lead to a youthful grave and proof of this. = 
» to early gray hairs. we Ye be ke MAIN BELTING COMPANY # 
3 1219-39 Carpenter St., Philadelphia. 55-57 Market St,, Chicago. 120 Pearl St., Boston. 40 Pearl St., Buffalo, 4 
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than you get, you’d say there was something wrong with 
him; if he was all right, he could get standard pay. The 
man who makes your overalls acts on the same plan; if he makes 
an inferior article he has to sell them at a lower price and your 
overalls will cost you far more per year than if you buy the best, the 


Brotherhood 


TRADE MARK REGISTERED 


Overalls 


If you want to know what overall comfort and economy really is, try 
the BROTHERHOOD brand. My absolute guarantee protects you 


a oe Ted eee oe 
MANUFACTURER -:- -:- -:- DOVER, NEW JERSEY 


THE BROTHERHOOD MAN WHO HAS RAISED THE STANDARD 
a OF OVERALLS THROUCHOUT ALL NORTH AMERICA 


g IF SOME FELLOW offered to take your job for less a 7 


2.2. 
ee ee 





The Water softening plant 
here shown is assuring a long 
life for the boilers and render- 
ing the lives of the men about 
them safer and more enjoyable. 
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We are always happy when 
mailing our booklet and fig- 
uring ona plant. : : : : : 


Western Office 
311 Outlook Building, Columbus, Ohio. 


AMERICAN 
WATER SOFTENER 60., 


Harrison Building 
Philadelphia 
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McNELLEY’S 
AMERICAN 
BOILER COMPOUND 


Our compound is the result of years of experiments by an engineer of 
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EVERY USER OF POWER AND LIGHT SHOULD 
READ THE 


POWER AND LIGHTING 
ECONOMIST 


tells how to buy best, how to save money, how to 
improve methods. Thus $1 may save you $1,000. 
—50c. a copy, $1 a year; Frank H. Knox, 
Troy, N. Y., and all live newsdealers. Send for 
great clubbing offer. 











long experience, assisted by expert chemists. 

American Boiler Compound not only completely removes all scale and 
incrustation inthe boiler, but prevents new from forming, and will, if 
properly used, keep the boiler absolutely :lean and free from all forms of 
corrosion, such as pitting, grooving, honeycombing. 

Send Sample of Water and Sample of Scale if Convenient. 

We will be pleased to hear from engineers who will secure trade for 

us. When writing for information address 


J. McNelley, Dept. Mgr., 35 Poplar St., Phila. 
SOLD THROUGH 


SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, - - + Philadelphia, Pa, 








J. C. McNELLEY 








“GLADIATOR” 


Metal-Face 


ACKINGS 








PATENTED 





This represents another of our 
high-pressure packings. _ It's 
composed of metal strips firmly 
embedded in asbestos. 

Like all good things it is 
imitated, therefore — Remember 
the “Trade Mark” none other 
is Genuine. 
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Foyter 
| Valve 
4s, Specialties 


For general service—the regulation of high pressure 
we claim our CLASS “ W” VALVE to be peerless, it 


is noiseless very sensitive, frictionless and has neither 








dashpot or small ports—it may be adjusted to pressure 


desired and once adjusted becomes entirely automatic in 





action, maintaining a constant high -delivery pressure 
regardless of variation in initial or boiler pressure. 

FOSTER BACK PRESSURE VALVE has 
neither weights, levers or direct acting springs— 
Guaranteed not to shatter. 

We will gladly send full details of 
these valves aS well aS many other 
Foster Pressure Regulating Devices. 


FOSTER ENGINEERING 60. 


NEWARK, N. J. 














Powell's 
“White Star” 


Regrinding 
Reversible 
Seat Valves 


have a longer life and are d 
easier to repair than any AA 
valve made. \S 
They are sold with 4) Oes=Ga7 
guarantee of satisfaction |a= ie WP = 
or your money refunded. CSAUAN ies 
Try one. 


Wrought Iron Pipe 


Not Steel 


Cut to any size and for any purpose. Prompt Shipments to any part 
of the world guaranteed 


Engineers’ Supplies and Steam Fitters’ Tools 


C. J. Rainear & Co. 


No. 518 ARCH ST. - - Philadelphia 


















JAMB. 


LARGE VARIETY OF 
CIRCLE BRICK 
SMALL KEY. 











Blocks and Tiles. 








2 INCH. 
LARGE KEy. 





——————— 


Fire Brick 


AND 
Cray RETORTS* 





OAS BORCMER. 4 
(23° ST. ABOVE FACE POMLADK TALUS: A, i 








SOAP. 





STRAIGHT. 
SUPERIOR 
SULLHEAD. 
































C 
O 4 HIGH-GRADE O 


LUBRICATING OILS AND GREASES 
PEERLESS Boiler Cleaning Compounds 


Our First and Last Consideration is QUALITY 


23 & 25 S. Fifth ST., PHILADELPHIA 














4 










If you want the best get Gould’s 4 
Steam and Water 


TT ve 


RING PACKING “4 
In ordering give EXACT diameter ye 
of stuffing box and piston rod or ; Sas e 
valve stem. Le 7) 


See that our name and 


trademark is on every 
package. 4 


Packing Co. 


E. Cambridge, Mass. rEGisTERED TRADE MARK 








Albion Chipman, Treas. East Cambridge, Mass. 
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eames reonion, b.B PLANees Vpauane WORK, nnaiineiat 


MORRIS 6.CONDON 
: ESTABLISHED 1870> ST SOHN SELF AQSOSTING 
ALEGERT O PEORICK ee 


1.3, Unwnsna0S:Oo, 
Cenepn, Mecunists,, 


PHILADELPHIA, PA. 





1025 HAMILTON STREET 





Engines, Pumps and Machinery 
Repaired Quickly and Well 


The old saying that ‘‘a stitch in time saves nine’’ applies to a steam engine with greater 
force than to most things, for when an engine is in need of repairs, she not only gets worse 
very rapidly but she becomes a mighty extravagant servant and soon wastes more fuel than 


would pay the repair bill. We make a specialty of 


Repairing Steam Engines and Pumps 


WE REBORE CYLINDERS IN PRESENT POSITION FROM THREE INCHES 
TO 110 INCHES IN DIAMETER 


Dynamo Commutators Turned Off Without Removal. 


Builders of Dash Pots. 
Portable Planer for Facing Off All Sizes of Hammer Blocks in Present Position 


Blacksmithing. Steam Power Hammers. 
We send Experienced Mechanics with Portable Tools to All Parts of the Country to 


Repair Engines and Pumps. 
Portable Milling Machine for Milling off Valve Seats in Position. 


Ice Machine Repairs a Specialty. 

Sole Agents for St. John Self-adjusting Cylinder Packing. 
Send for Our Book of Useful Hints for Engineers. 
Crank-shaft Journals of all sizes turned off without removal. 


We Have a Special Machine for Reseating Valves in Position, 
from 1 to 12 inches in Diameter 


WE ALSO MAKE A SPECIALTY OF GEAR CUTTING, INTERNAL AND EXTERNAL, UP TO 36 INCHES DIAMETER 
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OANIEL W. PEORICA. 
MORRIS 6.CONDON 


LB FL AWDERS, Vea tamNis WDIRIKS,,, SoleMakers of 


ALBGERT OD PEORICK ESTABLISHED 1870: ST SOHN SELF ADJUSTING 


CYLINDER PACKING. 





HB UNDE 00mS.00, 
Geneon, Mecwunnsis,, 


1025 HAMILTON :STREET PHILADELPHIA, PA 











Two-Cylinder Steam or Air Motor 





For driving special tools and machinery. 

Driven by steam or compressed air. 

Floor space 19x19 inches, weight 147 pounds. Equal to any 
electric motor and more economical. 

Easily taken apart, easily assembled. 

No shop is complete without at least one of these handy 
little engines. 

Can be used for a thousand different purposes, and will save 
its cost a dozen times a year. 





THIS LITTLE MOTOR IS 


New, Novel and Mighty Useful 





Look at it. Read about it and think about it; perhaps there 
is a place about your establishment where you can place one 


to advantage. 
Write for circular and price 
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PHOTOGRAPH OF PACKING TAKEN FROM A 
STUFFING BOX OF FOUR INCH ROD 






The Packing that lasts as long as the Engine 


LARKIN’S 
SELF-LUBRICATING METALLIC PACKING 


Can’t blow out or burn—pliable and elastic—reduces 
friction—will not scratch or corrode the rod—always 
fits and any body can fit it. It’s the handiest, most 
durable and most economical packing. 

SOLD ON A GUARANTEE. ASK FOR BOOK. 


Pennsylvania Electrical& Railway Supply Go. 


General Sales Agents 


PITTSBURGH, PA., U.S. A. 


THE HOLLAND COMPANY, Chicago, _ and San Francisco, Cai. 
W. G. BEAMER, Beaumont, Texas. E. A. KNOWLTON, Boston, Mass. 
A. H. TRUAX, Ripley, Tenn. G. S. GRANNIS, New Haven, Conn. 
W.J. SHIVERS, Macon, Ga. A. E. WILLSON, Indianapolis, Ind. 
C. M. BLAIR, Tidioute, Pa. W. S. MALONE, Lisbon, Ohio. 
. StC. DUNSTAN, Auburn, Ala. J. D. HOLDERMAN, Somerset, Ky.| 
WILLIAM MARTIN, 10 Barclay Street. 
























OUR PATENTED MINERAL WOOL q 
PIPE COVERING 
AND 
Copper Gaskets 
They Save Steam and 
Make Absolutely 
Tight Joints 
United States Mineral Wool Co. 
cecal ears = aon FREE 











THE BEST RUBBER VALVES AND DISES 


HARD— Qo not BREAK, CHIP 
for Hot Water, Oil and or SEPARATE 
AIR Pumps. } Ge 


MEDIUM— ANd Resist high 
TEMPERATURE 


DURABLE 


for Steam and WATER 


SOFT— 
for Cold Water. 


SAYEN & SCHULTZ 


OXIDIZED RUBBER WORKS 
13th and Commerce Sts. PHILADELPHIA, PA. 





A FREE SUPPLY OF BLACK 
SQUADRON FOUR WEDGE RING PACKING 


The four wedge construction of BLACK SQUADRON 
PACKING (so different from all other packing) coupled with the 
elastic springy nature of the material used in the cushion forming one 
of the wedges, insures just enough uniform resistance to the steam or 
water pressure, no matter how it varies, to keep the rod tight without 
binding it in the least. BLACK SQUADRON is equally good on 
fluted or shouldered ends, therefore, equally satisfactory for water 
or steam. 

BLACK SQUADRON will outwear, outlast any self adjust- 
ing packing on the market. 

This is true, all true, but we don’t and won't ask an engineer 
to buy BLACK SQUADRON on hear say—our word or any one 
else's. We want to prove it ‘‘ the best by test,’’ therefore we will send 
FREE EXPRESS PAID a supply of BLACK SQUADRON to 
any engineer who will send us his name and business address. 

We have a few more engineer's books left and will send one 
FREE of COST ; at the time we send the Free Supply of packing. 


CANCOS MANUFACTURING CO. 
146 N. Second Street PHILADELPHIA, PA. 











The Standard Gasket Co. 


INCORPORATED 





MANUFACTURERS OF 


the Improved Corrugated Copper Gaskets made in any shape, size or 
thickness, and for all kinds of joints. Lip Unions, Flange Unions, 
Plain and Ball Joints, Connecting Steam, Air, Gas or Water Pipes, 
also for Cylinder Heads, Steam Chests, Etc. Guaranteed the best in 
the market. 

We also Manufacture Special Metal Gaskets for all Styles of 
Water Tube Boilers, Man and Hand-Hole Plates, Mud Drums, Etc., 
which can be used over many times. We guarantee to save you 50 
per cent. on any Gaskets you now use 

Our Copper Gaskets are Hand Rolled, not Hot Pressed. 


Best and cheapest. Samples Free. 


7 South Thirty - Sixth Street 


PHILADELPHIA, PA. 
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if not properly done, in any plant, will cause the engineer a great dealiof trouble, and 
his employer unnecessary expense. Many years of practical experience and a force of 
competent assistants enables me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 726 Sansom Street, Philadelphia, Pa. 


Bell-Walnut 1271 a 


"Phones: Ans trcntlet 1-71 





R | Ane AMERICAN B00 KK 


| CARE so HANDLING 
| ELE€ TRIC PLANTS 


JOBBING A SPECIALTY 


S( SHNE IDER 








ee Amati natn 





Limp Leather, by mail for $1.00 








promptly obtained OR NO FEE. Trade-Marks, 
Caveats, Copyrights and Labels registered. 
TWENTY YEARS’ PRACTICE. Highest references. 
Send model, sketch or photo. for free report 
on patentability. All business confidential. 
“BOOK FREE. Explainseverything. Tells 

How to Obtain and Sell Patents, What Inventions 
will Pay, How to Get a Pantner, explains best 
and 300 other 

subjects ofimportance to inventors. Address, 


H. B. WILLSON & CO. atcires, 


785 F Street, N. W., WASHINGTON, D. C, 












































Smith’ Ss Clamp 


For Stopping Leaks in Pipe Joints. It is 
simple, cheap and sure to stop the leak. 
Made in all sizes, brass or steel. 

Send for circular. 
Also Grate Bars and Special Castings. 


W. Clifford Smith 


138 N, Sixth St. PHILADELPHIA 









































Send in your order NOW 






Full descriptive circular and sample pages FREE 


SPON & CHAMBERLAIN 


Publishers of Books for Engineers 






Something that will 






Interest You on Page 48 






Dept. P. E., Liberty Bldg, New York, U.S.A. 








Send us two ounces of scale, by mail, or one gallon of 
water, by express prepaid. We shall make 
an analysis “tie of charge, and give you 
our opinion of the grade of Compound you 
should use in your at 


THE CHERRY CHEMICAL COMPANY 
MANUFACTURERS 
Office; 1215 Filbert Street, - Philadelphia, Pa. 


Circu.ars, Prices and Directions Furnished on Application 


RED SEAL 
BOILER 


COMPOUND 





REGISTERED TRADE MARK AGENTS WANTED WRITE FOR TERMS 





on 
de 
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The LAGONDA snes 
Tube Cutter ‘¢ for You. 








Cutslany size tube at any point without leaving any burr. 
Get a Catalogue of Tube Cutters, Damper Regulators, &c. 


THE LAGONDA MFG. CO. Springfield, Ohio 
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THE GARFIELD 
DOUBLE JET INJECTOR} 
4 


starts at 15 lbs., lifts 25 ft. and works hot water 
up to 150 degrees under proper conditions. All 4 
are made extra strong and heavy and of the best ¢ 
material, thus insuring long life and small cost for 4 
™ repairs. 

No power plant is complete without it. See 
that your boiler is equipped with a GARFIELD 
INJECTOR. Send for catalogue. 


The Ohio Injector Company 
WADSWORTH, OHIO 
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REWARD For Your Thoughts 


ce Inlet 








Steam Outlet 


Mullin’s patie Controller 
for Boiler Feed Pumps 


HE GREAT POINT in this valve is its 
ability to always maintain an excess 
water pressure over steam pressure re- 

gardless of the fluctuations of the latter without 
the use of springs, levers or weights. We will 
give $100.00—$50.00 for the best, $30.00 for the 
second, $20.00 for the third, best reasoning how 
that excess pressure is obtained and maintained, 
together with conclusions reached regarding its 
efficiency, and operation on a Battery of Boilers. 

Competition to be confined to Stationery and 
Marine Engineers, and Firemen in the United 
States and Canada. 

Article to contain not more than 300 words. 
Competition to close November 2oth and awards 
made December Ist, 1904. 

The writer must give his name and address, 
the name of the firm where he is employed, and 
the name of the journal in which he saw this 
specification. 

Two competent Mechanical Engineers, assisted 
by our Mr. R. J. Mullin, will act as judges. The 
successful articles will be published. 


THE FEDERAL VALVE CO. 
2534 Western Avenue SEATTLE, WASH. 
The publishers of The Practical Engineer have investigated as to the responsibility of 


the above concern, and can assure our readers that there is no questions but that these 
awards will be made and paid as promised.—Ed. 


The WRIGHT 
“Emergency” High Pressure 
STEAM TRAP 


FOR USE ON SEPARATORS 

















One of the main advantages in 
using a live Steam Separator is that it 
protects the engine from danger by 
water. 


Opening and closing a_ valve 
occasionally by hand to drain off the 
water from a Separator is uncertain and 
risky, and bothersome. 


The “Emergency” Trap does 
this work automatically, and never 
forgets. The proper Steam Trap for 
all uses where large amount of con- 
densation must be 
disposed of  in- 
stantly, without 
waste of steam. 


ASK FOR 
PARTICULARS 


WRIGHT MANUFACTURING CO. 
72 Woodbridge Street DETROIT, MICH., U. S. A. 























A GOOD BOOK 


ENGINEERING PRACTICE AND THEORY 


This is an instruction book for engineers ‘in charge 
of steam plants. It is practical and in comprehensive 
language. It covers the whole field of steam engineering 
practice and it also contains 200 questions such as an engineer 
is likely to be asked when being examined for license. 

Size five by seven and a half. 184 pages. Price $1.00. 
Postage paid to any address. Third edition now ready. 
Write for a copy today. 


W. H. WAKEMAN 
64 HENRY STREET . NEW HAVEN, CONN. 


Descriptive Circular will be sent upon request. 














Heintz 
Steam Savers 


When properly installed—and we furnish plans and 
instructions without charge—the Heintz will save at the coal 
pile, its cost several times a year, besides increasing greatly 
the efficiency of any heating system or steam controlled 
apparatus to which it may be attached. 

Reliable, accurate, durable, no floats, no complications, 
just results. Guaranteed or no pay. 


WRITE FOR BOOKLET ‘‘4"' 


William S. Haines Co. 
136 SOUTH FOURTH STREET, PHILADELPHIA 


Pacific Coast Agents, California Engineering and Construction Co. 
RIALTO BUILDING, SAN FRANCISCO, CAL. 
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John S. Latta & Co., Phila. 


Distributing Agents 
Oil Well Supply Co., Bradford, Pa 
Aumen Machinery & Supply Co., Baltimore. - + + omy 








PittsburgGage&SupplyCo. Pittsburgh. Industrial SupplyCo. Wilmington 


i n 
Inventor 




















Oil Cups and Lubricators, 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 

Old Kellam Regulators Repaired. 
Correspondence Solicited, 
Mention this paper if your aay 
is prompted by the sight of this 
advertisement. Catalogue D free 
on application. 


IMPROVED 


The Simplest and Closest Damper Regulator. 
Manufactured by 
J.E.Lonergan&Co. 
ait RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 








THE CARR PUMP GOVERNOR 


Superior to ret ump governor 
on the market “‘ why”’ Because the 
cylinder will not "LIME, Prevents 
the pump from RACING in case of a bursted 
main or hose, Fitted with Renewable Com- 
pensating Valve and Seats, Regulation perfect. 
Especially adopted for Fire and Water Works 
Pumps, Send Po r catalogue, 30 days trial. 


E. M. CARR, 


NEW CASTLE, IND., U. S. A. 











THREE j.¢, on CLIMAD STEAM JOINT CLAMPS 


use for seven years 
pret ce 150 lbs. pressure 
and have never leaked a 
drop is the statement of 
one of our first customers; 
and during that time they 
have used more than fifty 
C. S. J. Clamps of differ- 
Rent sizes. They realize 
as the economy of using 
them. Would it not pay 
you to try them? There 
is an agent in nearly 
every city. 


JAMES McCREA & CO. 
67 W. Washington Street, CHICAGO 
Send for Catalog showing other money savers. 














NGINEERS SEE FREE OFFER 


























SEND FOR BOOKLET, C. 


PACIFIC COAST AGENTS 


MADISON MERCANTILE CO., 
San Francisco, Cal. 


Now 


is the time to look after your Steam Heating System, get 


a good reliable Steam Trap and be through with Repairing Traps again 
the coming winter. 


THE 


LINDSTROMS, CORLISS VALVE STEAM TRAP WILL GIVE 


YOU REST, AND KEEP THE WATER OUT OF THE PIPES WITHOUT 


WAISTING 


ANY STEAM. 








FREE 


A Blue Print Showing how to Set Valves on Corliss 


Engines Simple and Compound with One and Two Eccen- 


trics FREE with every Steam Trap Order. 


CYLINDERS REBORED 


Expert Machinists sent to all parts of the country with Special Portable 


Tools to Rebore Cylinders in their present position from 4 inches to 80 


inches in Diameter, No matter what the trouble is with your Engine or 


Pumps we 


can help you. 


JOHN T. LINDSTROM 


214-216 


S. Third Street ALLENTOWN, PA. 
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THIS TRADE MARK on Mechanical Rubber Goods, Packings, 


Hose, etc., is a symbol of Reliability / 
Efficiency and Economy. 





re 
~ 






i: 
iN 








S.;ENGINEERS are deeply interested in goods of merit that enter into the operation 
of their plants, we present in the following two Garlock Products which are abso- 
lutely Reliable, Efficient and Economical, and stand without an equal in the world. 

This is a broad statement to;make, but our experience of the last twenty-five years, and 
the results of tests made in the largest power plants in the world, which have adopted our 
gocds, warrant the assertion. We; invite the hardest tests and the fullest investigation of 
their merits. 


Garlock Waterproof Hydraulic 
Packing for Hydraulic Pressure 













For pressure up to 20,000 pounds per square inch for Lifts, Accumulators, 
Hydraulic Cranes, Elevators, Pump Plungers, and all forms of Hydraulic work. 

The enormous sales of this packing attests the high favor in which it is held 
by hydraulic engineers 








Garlock High Pressure 
Gasket for Boilers 


For Washout Gaskets this is absolutely reliable, and has been adopted by 
many of the largest industrial plants. 

Made in all forms, sizes, shapes and thicknesses for handholes and manholes 
of every make of boiler. 

Made of special asbestos and fine brass wire. This gasket is positively heat 
proof, and it cannot vulcanize or blow out under any steam pressure. 











THE GARLOCK PACKING Co. 


Main Office: PALMYRA, N. Y. 









FACTORIES 


PALMYRA, N. Y. SAN FRANCISCO, CAL. ATLANTA, GA. 
DENVER, COLO. HAMBURG, GERMANY 












Send for 
Free Sample 






STORES 







and Cataloguey Philadelphia Chicago St. Louis Palmyra, N. Y. 
New York Pittsburg Atlanta, Ga, San Francisco 
to Our Nearest Boston Cleveland Denver Hamburg, Germany 





Office 
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Let’s Swap Scales 


Although many engineers have 
availed themselves of the opportun- 
ity to get an inch and metric scale 
free for a sample of boiler scale, we 
think there are a few who have de- 
layed. For these few, we once 


more make our offer. 


LORD’S 













Remember, taking advantage of this 


Water Purifying 
Chemicals 


are always successful—they work 
where all others have failed. This 


is due to the fact that we actually 


offer means more than the mere 
premium. We will explain to 
you our method of freeing a 
boiler from scale and keeping 
it free. This means the 


minimizing of repairs nec- SRN ag 
incur ile ile. Weil give every boiler individual treatment. 
 ieclliag oh Wlewe Ys . It ftands to reason that just as soil varies 
the ceabilinwdling in different parts of the country, just so 
— yee must the scale-forming matter vary in the 


duction of oper- 





and just so must the compound be varied to P 





ating ex- ’ 


treat them. Tre 
e ‘ Geo. W. 
You obligate yourself in no way by  ,“LordCo. 
2238-50 


accepting this free offer. Just send _.“N. 9th Street, 
Philadelphia, Pa. 


the boiler scale and the coupon to- f Cudiain I am sending you 
«* a sample of scale from our boiler. 
@* You are to analyze it, and send me, 


day, and we will send the inch “tree of charge. ceruhcate of anal 


ysis andthe inch and metric foot rule. 






penses. 










* 
a@* 
- 
f Ms & Number of botlers tn use____ 
and metric rule by return mail. op ee ee 
- Frequency of cleaning botlers_-_—— 
ys Frequency of opening the blow-off during 


' go source of water supply — 
Use this coupon B&s> ro Botlers are used about ___ hours out of 24 
oe Botler compound now used __ 
< Name a eee 
. Street and Number __ 
- Fg ee ee 
. Firm's Name _ seer 











ie working hours________ River or other « 





water that flows over these various soils, Ai 
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The Practical Engineer’s Favorites 








The Patterson-Berryman 
Feed Water Heater and Purifier 


IMPROVED TO DATE 


By means of exhaust steam from the engine, it supplies 
pure hot water for boilers (or other purposes) at 200 ' 
degrees F. or above, saving fuel which would otherwise 
be used in heating the water to that temperature. 

This means a reduction of from 10 to 20 per cent. of 


the coal bill. 





PATTERSON BELT PUMPS 


Every engineer knows how extravagantly steam 
pumps use steam. The power required for a 
Belt Pump would hardly be missed. And it is 
not necessary to buy one of the expensive kind. 


Ours is simple, strong and fully guaranteed. 





iar PATTERSON EXHAUST HEADS 


Are you tired of having that exhaust pipe spattering 
greasy spray over the roof, walls, walks and your clothes? 
Possibly the neighbors are too. 

Wouldn’t it be better if the vapor floated away dry and 


notselessly ? 





WRITE FOR CATALOGUE 








FRANK L. PATTERSON & CO. 


24 CORTLANDT STREET MANUFACTURERS NEW YORK 
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TRADE MARK ~~ 








The Gleaner represents the.acme of per- 
fection in feed water heating. § 


THE 


Davis Triplex Power Pump 


is a perfect type of the vertical triplex belt 
driven pump. 








MANUFACTURERS OF 
The “Berryman” Feed Water Heater 
and Purifier. 


I. B. DAVIS & SON, HARTFORD, CONN. 


WRITE FOR CATALOGUE, ETC., TO 


THOS. McADOO, 125 wn. ath st., Phitadetpnia 











THE AMERICAN STANDARD 
COPPER COIL FEED WATER HEATER 


Simplicity! 
Strength! 
Economy! 

A Money Saver! 


It gives so little trouble that 
one of our customers, who has 
used one for three years, had 
forgotten that he had it when we 
asked him the other day how it 
was doing. He called in the 
engineer, who said it hadn't 
been touched since it was put in 
and was still heating the water 
to 210 degrees. 


-  hat’s the kind of a Heater 
; you want. 


Write for Catalogue 
No. 100 P 


The Whitlock Coil Pipe Co. 
HARTFORD : CONNECTICUT 














THE OTIS Tubular Feed 


WATER HEATER, 
OILESEPARATOR -: 
FE fGiiand PURIFIER 


‘he with Se ‘with Seamless Brass Tubes 





ea ke ak 


Guaranteed} 


To heat the feed water to the 
boiling point (210 or 212 degrees) 
with the exhaust steam without caus- 
ing any back pressure, alSO to ex- 
tract the oil from the exhaust, 
so that the exhaust steam after being 
passed through the heater can be used 
for heating purposes, and the water 
of condensation for the heating sys- 
tem be returned to the boiler without 
the additional expense of an elimin- 
ator. 


A Liberal Offer 


If this heater fails to give satis- 
faction in every respect, we pay 
freight, cartage, etc., both ways. 


The Stewart Heater Co. 


11 Norfolk Avenue, Buffalo, N. Y., U. S. A. 








NO NEWS. 


When a boiler explodes, because scale has 
formed in it and weakened the plates, you 
hear about it. But when 

WEBSTER FEED-WATER 

HEATERS AND PURIFIERS 
keep the water pure and the boilers sound 
you hear nothing about it. Over 1,400,000 
h. p. of Webster Heaters are steadily at work 
preventing accidents, and saving lives and 
money, and no noise is made about it. 

If you want to keep your establishment 
quiet and happy, send for booklet F 13. 


WARREN WEBSTER 
&e Co. 


CAMDEN,N.J. 
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HERE’S THE WAY WE 
PROVE OUR CLAIM. 














i 


EXHAUST MUFFLER, OIL SEPARATOR, RETURN 
-TANK, PUMP GOVERNOR AND FEED WATER HEATER 

















See those two condensers just in front of the | = i s 
man? We condense the steam before and < ae ‘ 4 
after it passes through the searator of our e ms <s2 4 | 
‘““UTILITY'' COMBINATION and ) Es ee taue. or 
s ut mit the semles for analysis just as they ve . oe oe 
are drawn. ree Se ee 
There isn’t another searator manufacturer e | 
in the world that would dare do that with a oi 
separator that has been in use any length of Se 
time, but we leave the condensers on per- | 
manently if desired and after years of use 2 
the elimination of oil is as comlete as in a . 
new i aratus. = 
: ie 
éé «5° 3 . . Pa 
The “Utility’’ Combination | fs ba 
Serves as exhaust muffler, oil separator, re- s Se? E 
turn tank, pump governor, and feed water : wee . an 
heater. It costs only about as much as a Va ow a Ae! 
feed water heater, and heats the feed water } ba ae * = 
to about the same temperature as the ex- \ as Bi os | 
haust steam. is S p ' 4 y 
: . 4 
We mention a few of the late and up-to-date plants that have adopted the “Utility’’ Combination 
R. H. MACY & CO., - + + + + $8,000 H. P. HOTEL BELMONT, - = + + += 2,000 H. P. 
METROPOLITAN LIFE INS. CO, - - 1,900 “ MUSEUM OF NAT. HISTORY, - - - 1,800 “ 
METROPOLITAN LIFE INS. CO, - - 700 “ MANHATTAN LIFE INS. CO, - - - 1,000 “ 
PRUDENTIAL LIFE INS. CO, - - - 2500 “ MET. MUSEUM OF ART, - - - - 1,000 “ 
MUTUAL LIFE INS. CO, - - - - 1,000 “ MET. MUSEUM OF ART, - - - - 850 “ 
MUTUAL LIFE INS. CO, - - - - ~~ 6 WALL STREET EXCHANGE, - - - 1,200 “ 
MUTUAL LIFE INS. CO, - - - 400 “ WHITEHALL BUILDING, - - - - 1,000 “ 
HOTEL IMPERIAL, = 2 © 2© © - - = = = 1,000 “ 
ee MARTINIQUE APARTMENTS, - - - - - - - - 1,000 “ 
BLOOMINGDALE BROS, - - - - - - - - - 1,000 “ 
PERRY PAYNE CO, - - - =- - 1,000 “ 
TRINITY CORP. W. BLDG., ie os & & So Ge = 
WASHBURN WIRE CO, - - - - - - - - = 1,000 “ 
MERCHANT’S REFRIG. CO, - - - - - - - - 800 “ 
MERCHANT’S REFRIG. CO, - - - - - - - - 500 “ 
MERCHANT’S REFRIG. CO, - - - - - - - = 350 “ 
CENTRAL BREWING CO. - - - - - - - - - 41,000 “ 





stick. 


THE STANDARD STEAM SPECIALTY CO., 


Why was the “ Utility 


”’ selected for these and many other steam plants? 


Because we have proven by chemical tests that our system according to horse 


power saves thousands of dollars per year in running expenses. 


the same for you. 


“Utility” Pump Governor 


We guarantee it to absolutely govern the pump and remain tight for five years. 


542-544 W. Broadway, _ 
CITY OF NEW YORK. 


We can do 


Best Pump Governor on the market 
because the Valve will not leak or 


Utility” Steam 
Specialties. 


PHILADELPHIA OFFICE: 341 Bourse Building. 
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Sweet’s Separatory 








Our steam separators de- 
liver steam containing less 
than one half of one per 
cent. of water. 


Our oil separators remove 
99 per cent. of the oil. 


We can prove they do it 
and give good reasons why. 


In addition they have size 
and are machines. 


Made in all styles, also 
make Exhaust Heads and 
Steam Traps. 





Direct Separator Co. 
220 Marcellus Street 


New York 


Syracuse a 


AT THE WORLD'S FAIR 


Baum Steam Separators 


STANDARD FORM 


VACCUM STYLE 
Protect 6,500 
H. P. Engines. 


Baum Vacuum 
Oil Separators 


Purify and Exhaust 
from same Engines 
Can be seen in operation, Blocks 45, 
46, 50, Machinery Hall. Our 
Exhibit, Bock 22 Machinery Hall. 


Send for catalog. 





Oil Extractor 


BAUM SEPARATOR 2 MACHINE CO, Horizontal Style for live 








Steam or Oil Service. 








BERRYMAN 


Feed Water Heaters and 
Purifiers 


WATER TUBE AND STEAM TUBE 

**UJ’" Shaped Seamless Drawn Brass Tubes. 

We Build Heaters for Every Purpose and Condition 
THE KELLEY PATENT 


IMPROVED BERRYMAN WATER TUBE 
FEED WATER HEATER AND PURIFIER 


Beni. F. Kelley & Son - Makers 


Cast Iron or Steel Shells. 











91 Liberty Street, NEW YORK 





The Simonds Steam Receiver and Separator 


IS BUILT TO 
FIT ALL CON- 
DITIONS OF 
PIPE CONNEC- 
TIONS, AND 
EACH IS POR- 
TIONED TO 
THE CONDI- 


ence TIONS UNDER 
NozZLe 
WHICH IT IS 


LL] TO OPERATE. 
-_ FLANGED, 


PLAN D’ 



































at 



































Manufactured 
By 


FRANK A. SIMONDS 




















421 HOUSEMAN BUILDING GRAND RAPIDS, MICH. 
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Put it on your boiler, and give it a good trial for 
a month; if it gives you absolute satisfaction, 
keep it, and pay for it, otherwise send it back at 
our expense, 







There is but ONE renewable part; the special 
metal valve pencil, which lasts for years and can 
be replaced for a few cents, ina minutes time. 

Thousands in use. Absolute satisfaction on 
high pressures. 


Paul B. Huyette, '245,erz2,0uin2'"¢ 



























THERE ARE MORE 
Compound Separators 


used in boilers than all others. 





They insure dry steam, and protect your engine from water. 





Compound Separator 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 





The Kutztown Foundry and Machine Co. 


WORKS: 


KUTZTOWN, PENNA. 
Philadelphia Office : Fidelity Building, Broad above Arch Street. 

















ny | There may bea close division of opinion in regard to 
- 1 the presidential candidates, but there is no such difference of 


opinion regarding the 
PENBERTHY AUTOMATIC INJECTOR 


Over 350,000 engineers used jit because they know it is the most 
effective and reliable injector in the world. It has been established in 
the favor of the best engineers for over eighteen years, and has earned 
its place as THE WORLD'S STANDARD INJECTOR. 


THE PENBERTHY 
FORCE FEED LUBRICATOR 


receives the enthusiastic endorsement of every engineer who uses it 
Invented by a marine engineer, who knew the importance of a force 
feed lubricator that should have positive feed, proper regulation, not 
affected by temperature. The double ratchet insures long life. 


Write for catalog. Engineers find it interesting. 


Penberthy Injector Co. 


344 Holden Avenue, 
DETROIT, MICH., U. S. A. 


Tae Pen berthy Bulletin sent 3 mon hs free to any engineer . 

















This Book Free 


send you Free a copy of 


Hand Book of Corliss 
Steam Engines 


BY FRANK WILLIAM SHILLITTO, JR. 


This book describes, in a comprehensive manner, the Erection of 
Steam Engines, the Adjustment of Corliss Valve Gear, and the 
Care and Management of Corliss Steam Engines. It is illus- 
trated by 64 Original Engravings. 200 Pages. 


Price, $1.00, or will be sent Free for a Club of Three Subscribers to 
The Practical Engineer at 50 cents each. 
We also have other books which we give as premiums for clubs of 
subscribers. - 


AGENTS WANTED. We want a few good agents to solicit sub- 
scriptions for The Practical Engineer on 
liberal commission basis.. Hustlers can make good money. Write 
for terms, stating qualifications, experience, etc. 

The Practical Engineer is the largest and best mechanical journal 
ever published anywhere in the world for fifty cents a year, and 
getting subscriptions for it is just like finding money. 






















Address Department A. 


The Practical Engineer 


46 N. TWELFTH ST., PHILADELPHIA, PA. 
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INJECTORS ARE BEST 


The government of the United 
States says so. 

Over 200,000 individual engineers 
say so. 

Such practical endorsement means 
dependable excellence. 


Buy of the dealer. Do not accept a substitute. - 


Catalogue and valuable pocket reference book, 
which answers 500 questions of vital importance to 
every engineer, sent free to any address. 


American Injector Co. 
DETROIT. MICHIGAN, U. S. A. 


b Lo) Bey.VNBy\V, 2 


MONEY 


BY USING 


“STEEL MIXTURE” 
BOILER DOOR ARCHES 


AND FIRE BOX BLOCKS 


oO = =e = 
= = : ‘ eat = 
ENQUIRIES SOLICITED 


McLeod & HENRY Co. 


TROY. N.Y..U.S.A. 














‘ ey NY | 
AND y atineigve NS 
STRAIGHTWAY 





PORT HURON, 


BALL VALVE 


Restarting 
ECT O R 


SIMPLEST 
AND BESTON 
' EARTH 
TRY ONE. 
AND BE 
CONVINCED | 







HORIZONTAL 


THE LEE MANUFACTURING CO. 


SOUTH PARK 
MICHIGAN 











are backed by a 
broad guarantee 
that absolutely 
protects the pur- 
chaser against 
faults or breakage 
due to construc- 


Gas and 
Gasoline 


Engines 


tion or material 
used. Its liberal 
terms are made 
possible by the ex- 
perience of years which have established 
the success of the Olds patents. 


Stationary Engines, 2 to 100 H. P. 
Portable Engines, 8 to 18 H. P. 


Our new illustrated catalog will be sent on request. 


OLDS GASOLINE ENGINE WORKS 


244 River Street os LANSING, MICHIGAN 
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WHEN THE 


BOILER FEED - WATER 


contains objectionable ingredients, such as SCALE-FORMING MATTER, it deposits as scale, 
regardless of the type of boilers, the steam pressure carried, or the care and attention with which 
the boilers are operated. 

There are all sorts of beautiful theories launched for the prevention and removal of scale, 


but we have never seen any other practical way of keeping the boilers clean than by causing 


CHEMICAL REACTIONS 


to take place between the scaling-salt and some reagent which converts these incrusting solids into 
such condition that they will not adhere as scale, but can be blown out and readily washed out 
when boilers are open. 

To accomplish these results without injurious action to boilers, it must be done with a 
vegetable treatment properly proportioned to suit the water, as per analysis. Vegetable Treatment 
requires high temperature to best bring about the reactions and should, therefore, be used through 
the heaters to the boiler, or direct into the boilers. 

Send us a gallon sample of water for complete Mineral Analysis. “We will send you report and 
our proposition, telling you the treatment required, amount necessary to be used, the price, etc. 

NO MATTER WHERE YOU ARE LOCATED, we can point to many boiler plants 


we are successfully keeping clean not far from you. 










WRITE FOR BOOKLET “N” 


DEARBORN DRUG AND CHEMICAL WORKS 


WM. H. EDGAR, President ROBT. F. CARR, Vice-Pres. and Gen. Mgr. 
CHAS. M. EDDY, Sec. and Treas. WM. B. MGVICKER, 2d. Vice-Pres. and East Mgr 









LABORATORIES AND WORKS, CHICAGO 


NEW YORK: CHICAGO; 


Philadelphia Office: The Bourse 27-34 Rialto Building 


120 Liberty Street 


BRANCH OFFICES 


Boston, Oliver Building Atlanta, Prudential Building Denver, Boston Block 
Pittsburg, House Building St. Louis, Security Building Salt Lake City, Dooly Block 
Buffalo, Ellicott Square Building Kansas City, New York Life Busiding San Francisco, 115 Davis Street 


Cincinnati, Union Trust Building St. Paul, 1237 Lincoln Avenue Los Angeles, 307 N. Los Angeles Street 
Detroit, Majestic Building Honolulu, Brewer. Block 
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This Is The Latest and Best 





Front View. Back View. 


Valve Motion Model 





About as big and heavy as a watch. 
Made entirely of metal, nickel-plated, with crystal, dust-proof. 





Shows CORRECT MOVEMENTS of valve and piston, and 
sections of chest, ports and cylinder. 

Can be carried in pocket or will stand up. 

A real model, with a crank and eccentric—not a toy. 

It shows lap, lead, cut-off and compression—shows just what 
a plain slide valve engine does when at work. 

This model ought to be in the hands of every engineer in 
America, and can be, for each can have one for himself without 
costing a cent in money. 





Fill out slip below, cut it out, and send to POWER, World Bldg., New York, 
and we will ‘‘ show you.”’’ 
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FRICK COMPANY 


ENGINEERS 
WAYNESBORO, FRANKLIN CO., PA. 








ECLIPSE 


CORLISS ENGINES 


Plain Corliss Engines, 
Cross and 
Tandem Compound, 


Vertical 
Corliss Engines. 


Corliss Engines of any 
type, 40 to 2000 horse 
.~ power, specially adapted 
for electric railway work 
and lighting for factories, 
mills and general work. 
Best regulation and economy guaranteed. Also builders of Steam Boilers, We solicit the 
furnishing of steam plants complete, including everything. Send for our CORLISS 
ENGINE PAMPHLET and list of references. 


ICE MAKING 
AND REFRIGERATING 
MACHINERY 


We furnish complete plants for ice-making and 
refrigeration for Breweries, 
Packing Houses, Cold 
Storage, etc. ~ All refrige- 
<  fating capacities from 2 to 
S> 300 tons; ice-making 
plants from 1 to 1000 tons 
per day. We publish a 
+ book describing Ice-Mak- 
ing and Refrigeration, 
which will be sent to in- 
tending purchasers, 


NEW YORK OFFICE: Taylor! Bldg., 39-41 Cortlandt Street 














CORLISS ENGINES. 

FOUR VALVE ENGINES. 

HIGH SPEED ENGINES. 

HEAVY DUTY ENGINES. 

WATER TUBE BOILERS. 

HIGH PRESSURE TUBULAR BOILERS. 
SIX INCH FLUE BOILERS. 
PORTABLE BOILERS. 


a a 


For prompt 
attention 
address pefoold, 
Dep't P. 
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This will interest Engineers in charge of Pneumatic 
Elevators Plants. 


THE BUFFALO 
AIR INJECTOR 


is the latest and best device for compressing air in 








===, connection with a common water pump for Pneu- 
matic Elevator Plants. For simplicity, beauty and 
work, it is unequalled. 


See your elevator company, or write for illustrated 
catalogue. The Buffalo Air Injector is manufactured by 


JOHN G. STAMP, Chief Engineer 
202 Main Street oe BUFFALO, NEW YORK 





ELECTRIC, HYDRAULIC, STEAM BELT AND HAND POWER 


ELEVATORS 


PASSENGERS and FREIGHT 
INSTALLED OR REPAIRED 


Parts for all kinds of Elevators carried in stock. 
Repairing done on shortest notice. 


Keystone Elevator Inspection and Repair Go. 
923 Locust Street, PHILADELPHIA. 


ESTIMATES ON NEW WORK 
BOTH PHONES 


Perfect Pumps 


We devote all our energies to the manufacture of 
pumps—the best boiler-feed pumps on the market—a pump 
that won’t kick—a pump that will stand more severe service 
than any other. In this vicinity our feed pumps are 
extensively used, and as exacting service is required in the 
mining field as is met with anywhere. 























WRITE FOR OUR NEW CATALOG. 


Lackawanna Pump Works 


Walnut St. & Capouse Ave. SCRANTON, PA. 

















04 
16 
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PATTERSON 











No. 301 N. Holliday Street, 


$50.00 


FOR No. 3. 


PATTERSON (Perrectep) 
GRADUATED 
SCALE BEAM 
REGULATOR 


Best and Cheapest Hydraulic Damper Regulator 
in the world. 


Scientifically Designed-Simple in Construction. 
Will handle 1 to 20 Dampers on (1) pound variation. 





Sent anywhere on 30 days trial, 
Satisfaction guaranteed or no pay. 





Any “Supply House or Steam Fitter,’’ would furnish 
the Patterson (up-to-date) Regulator. 


MANUFACTURING CO. 


BALTIMORE, U.S. A. 











ENGINEERS’ ST ANDARD LBRARY 














CUT OUT AND MAIL TO-DAY 


I accept your offer to supply me with HAWKIN’S 
ENGINEERS’ LIBRARY (seven volumes) for $12. Enclosed 
find $1 as first payment; the balance I agree to remit in $1 
monthly installments. 


Name Occupation 
Address 


You are at Liberty to consult the person named below as to my reputation for 
keeping business promises. 


Name Occupation 


Address 











P. E. 





To Readers of Practical Engineer 


\ The seven volumes, which comprise the author’s complete works, are 
supplied to responsible parties on the one dollar monthly payment plan ; the com- 
plete library is delivered to the subscriber, express or post prepaid, upon receipt of 
the first payment of one dollar, the balance to be sent one dollar monthly to the 
publishers, by post-office or express money order. 

The Hawkins’ Works are kept constantly ‘‘ up to the times’ by frequent 
revisions and additions by the author ; to this fact is undoubtedly largely due 
their continued popularity. 








LIST 
Hawkins’ Self-Help Mechanical Drawing - . $2 
Hawkins’ New Catechism of Electricity, 2 
Hawkins’ Aids to Engineers’ Examinations, . . 2 
Hawkins’ Maxims and instructions for the Boiler Room, 2 
Hawkins’ Hand Book of Calculations for Engineers, . 2 
Hawkins’ New Catechism of the Steam Engine, — 
Hawkins’ Indicator Catechism (a Practical Treatise), 1 








When set is purchased, the seven volumes are supplied 
for ‘$12.00, being a reduction of $1.00 from above list. 





SEND POSTAL FOR CATALOG. 


THEO. AUDEL & COMPANY 


EDUCATIONAL BOOK PUBLISHERS 
63 FIFTH AVENUE, NEW YORK CITY 
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BOSTON 





All We Ask Is A Fair Trial. 


The above prisoners are making our appeal and we hope you will respond quickly. 


Our Asbestos Magnesia Coverings are strictly fire proof and good 
non-conductors. 

Our Low Pressure, Vim, Hot Water and Frost Proof Coverings 
are all made of the best non-conducting materials known. 

Our Asbestos and Magnesia Cements stick well and finish nicely. 

We carry a large stock of the above as well as Mineral Wool 
and Hair Felt and can make prompt shipments. 


Our prices will please youu—Don’t forget us.—Write for our catalogue. 





NORRISTOWN COVERING CO. 
NORRISTOWN, PA. 


Bell Phone—1I37A Keystone Phone—263 
BRANCHES 


NEW YORK PHILADELPHIA BALTIMORE 
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In our printed directions jor applying KEYSTONE GREASE we state boldly “ When 
using grease cups to fed KEYSTONE GREASE, do not turn them around as often or as far as 
when using any other grease.’’ This 1s because it takes but a little to do the work. 


The fact is that one pound of 


KEYSTONE GREASE 


will do better work and last longer than three to four gallons of any lubricating oil, or from 
three to five pounds of any other grease made—without exception. 

We claim this from actual service tests, no hazy, onesided experiments, but from 
results obtained by engineers all over the world, men who possess the hardest kind of hard 
common sense: 

We are always glad to make good our claim, therefore we will send 


FREE 


express paid to any engineer sending us his name and business address, a large sample can and 
a heavy brass grease cup to prove to his satisfaction the worth of KEYSTONE GREASE. 








ndtfentene | KEYSTONE LUBRICATING CO. | paso'tatttet 
rpc a 20th and Allegheny Avenue, none fo 
grease so that we can 


with oil trusts. PHILADELPHIA, PEN N A. J Send the proper cup 
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Ean This Is Tulley's Handbook 
On Engineering. 


A BUSINESS PROPOSITION FOR 


Steam Users, Engineers, 
Electricians, Firemen & Machinists 


When You Spend Your Good, Hard-Earned Money For Books, Always Make Sure That You 
Are Going to Receive Something That Will Assist You in Bettering Your Position. 








Good books that teach, no matter what they cost, will earn you more money than anything 
else you could buy. We claim that Tu//ey’s Volume is more complete and a better instructor than 
a two years’ course at any of the mechanical colleges, which costs generally from $225 to $1000. 
Your money back if you are not satisfied. ‘This work has had more and better endorsements from 
practical engineers than any similar book ever published. Ask your nearest engineer friend what 
he thinks of it, or send for one today. We return your money gladly if you don’t want the book. 
Over 900 pages, and over 400 illustrations, treating every branch of steam and electrical engineering 
in a comprehensive manner. Twelve thousand already sold. | 


There is Dynamite in This for Old Foggy Ideas 


Tulley’s Handbook treats on many pet theories and aims at the motto :—‘‘Strenuousness is 
Life.’’ There is no time now to read all of the hundreds of good books, each taking upa 
particular feld. Some one must concentrate them and thus at one stroke give you the best 
thoughts found in each. Keep you fully informed and save you time for other duties. 


TULLEY’S HANDBOOK DOES THIS FOR YOU 


The modern uses of Light, Heat and Power are so closely allied that it is the duty of one 
book to cover those fields. 

Any one interested in the use of power in any form, or the use of light in any shape, or of 
heat can by the experience of others profit in a liberal measure and get much more from their 


investment than by ignoring such information. How can you do it. TULLEY’S HANDBOOK 
does this for you. 





SEND FOR BOOKLET A. 


Henry C. Tulley & Co. 


ROOM 12 


Wainwright Building, SAINT LOUIS, MO. 
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Lunkenheimer Cups are used wherever oil and 
grease are used. They are acknowledged stand- 
ards. No other makes possess the essential 
features found in a Lunkenheimer Cup. 
Made of few parts, devoid of clap-trap 
mechanism, perfect feed control. Specify 


‘‘Lunkenheimer’’ and order from your dealer. 
Write for catalog. 


THE LUNKENHEIMER COMPANY, 


Largest Manufacturers of 
Engineering Specialties in the World, 
CINCINNATI, O., Branches: § New York, 26 Cortlandt St. 
Uh SecA ULondon, 35 Great Dover St. 


Sales Agents for Philadelphia and Vicinity : FORD & KENDIG CO., Nos. 1428-1432 Callowhill Street. 


Engineers and others interested are invited to call and inspect a full line of Lukenheimer Specialties. 





Sooty sfoofrfeoerfosfeferteesteresfenbeteofeesteoesteatfeete este ofeste oeafeobebeobesteofestesteentesbeteotete 


PAREIL CORK 





PIPE COVERING 
SHEET CORK For Cold Storage Insulation 


———— ALSO 


ASBESTOS and Air Cell COVERING 





JOHN R. LIVEZEY The Nonpareil Cork Mfg. Co. 


JOHN R. LIVEZEY 
Ss e Gerken Building, Chambers St. and W. Broadway Rutiders" Keshonee 
1936 Sansom . NEW YORK 
PHILADELPHIA 


PITTSBURG 


177 LaSalle Street, Chicago 


Lt. bb tt tt 88 te ete, 
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A MATTER OF WEIGHT 


Some Engineers seem to be under the impression that 


because Jenkins "96 Packing is of such a good quality it 
must be high in price. The fact is that Jenkins 96 Packing 


weighs so much l€Ss per square yard than most joint 
packings that it GOStS I€SS per yard even though the price 


may be as much or more per pound. 
Moreover, we make no unmerited claims—for Jenkins 


96 Packing is good for all conditions of service with steam, 
oils, acids, or ammonia. It will make tight joint instantly, 
and will not blow out. It’s durability has been proved by 
years of constant use in thousands of plants—and our 
suarantee still holds good. 

















USE THE JENKINS ’96 PACKING ON THE 
WORST JOINT YOU HAVE, AND IF IT IS NOT 
WHAT WE CLAIM WE WILL REFUND THE MONEY. 











Do not accept any Packing as 


‘ oe 
JENKIN JENK 
Hey . 
; Ey) 
ane y 3 
ee) Js 
~~ %, 
; s 
hag 


‘Jenkins 796” unless stamped 


GS 


9 with our Trade Mark as shown 


in the cut. 








Send for a copy of our booklet—* POINTS ON PACKING.” 


JENKINS BROS. 


71 John Street, NEW YORK 133-137 N. Seventh Street, PHILADELPHIA 


31-33 N. Canal Street, CHICAGO 35 High Street, BOSTON 
62 Watling Street, Queen Victoria Street, LONDON, E. C., ENGLAND 








